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the ſame : it is NO 153. of her collection; 
and was firſt found by her, Summer 1753. 
Uſing che privilege of a firſt diſcoverer, ſhe 

Was pleaſed to call this new plant Gardenia, 
in 8 to Dr. Garden. 
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aliquot at plures cirros emittens, ſen- 
ſim attenuatur, ſimplex, mollis. 
Cav919"Bniplex, fruticoſus, teres, rectus 
ne exfulis foliorum internodiis ſeſquipol- ä 
licaribus laterales emittens ramulos, 
nneam craſſus eubitum n 1 55 
— cavus, annuus, glaber. 
Taue nal. ſeſſilla, patula, bina ex op- 
| poſito alternata, "Ingegerrimay obtuſa, 
1 ovata, cordata in duo aurieüla, cirea 
caulem ſupra ſe invicem expanſa, ad 
5 1 bafin/ extenduntur, nitida; ſupernè vi- 
- > fidia; inferne planes nervo WP in- 
1K pert] ; rd 


TT b 
4 : 40 * 
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ad. L IDERARYZ 2 
— punis luc idis' Byperict 


foliorum inſtar perforata=—imidium 
pollicis plus minus latitudine, *ſeſqui- 
May ns fere longitudine. 45297 | 
HS ge. alaris, nune colralinlegil, fili- 
formis, ſemiuncialis. , „ 2d 
e neee eee, 
foliolis linearibus, lanceolatis; abutis. 
corte ee rubra bracteis 
1 vil eee ſitum alternan- 
: 5 85195 21 #017 PE 
— nov eve purpurea 
filiformia, in tria corpora ad bafin coa- : 
mr Faſoiculi iſti filamentonum, in- 
terpoſitione trium corporum m 
ſimilium, à ſe invicem ſeparaptur. 
este corporayccolore ſust bruneo- 
iti! bete ebtuſt. craiincbroviareys rece- 
ptaculo ſeſſilia, hinc modice your: in- 
de gibboſa. Antherae ſubrotumdae 
; Fagyoateacss : 1nn⁰¹,wa bun 
ProT111.uM: Fermen- uigennayz ſeyll tres, 
parum reflexi, teretes ; ſtigma nullum, 
vel ſaltem nudis oculis: r 
ane e parvum cyathiforme 
TRRIGHARS capſula oblonga, acuminata, WY | 
tuſe Sie, trilocularis, . 
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Lees kribae ſalcis "me bee ee decur- 3 
ventibus. : gc n | hee | 
1 plurima, eech paris. 
receptaculo proprio per funem umbi- 
alem breviſſimum in duobus ordini- 
bus adhaeren ti 
| icum inter polyadeipbra; palyatis 
. collocat eee Linx us; 
o quid : nam, in qua- 
att -+Simque ene enn ifs! diverſae hu- 
jus ſpecies, conſtanter tamen exiſtunt 
£5 mlamenta numeroſa; at in hacce planta 
9005 ſemper novem eee 
wu — (115133 ona; M3197 
: 2, In Hperico nunquam occurrünt necta- 
Wen at in anonym ſemper exiſtunt 
2001 aria; —— et ſt na ub Mvicem 
ſeparantia. 6: 49k 040283 
* Germen et pericarpium figur ſubro- 
tund4 donantur ; at in anonym uter- 
qus triquetra forma gaudet: 
* In Aperico, calyx perianth. njnane- 
3 bie Haig path ng eee 
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. | 99 $0 Na 
C6938: of che flovrer is a ch coinpoſed:.of 
tre lancet-ſhiap'd Teaves continuing. 
From: is fwecoval-ſhap'd leaves, longer 
than the cup, and ipread out. 
Ge placed in three bondles 3 
Oey LOR joitied in one body for 
near half their length; heir upper 
parts are fine threads j they are à little 
_ hots than the flowet-leaves, 7 The 
011 1 5n81d a as 
ew are three ſmalb 6v4-ſhap' Bodies, 
of u brighe red cob¹ε pliced dn the” 
on - ſear of theflowerlalvetn: tely with the 
| /bundlds of vhivues; 215 cf 22[8ft-tgot*" 
ru. The Red. bud 7 einen) is of a long 
© 'ovdlly' maße, with khrec deep futrows. 
The fiel ate three thrtbads öf the 
Lenzire s chi- es; PHE ht (Mana) 
are pl 22 2115 DOR 422392 of 17 
cob 6f"4h8" REY 364 long 6val-haþ'd 
| box, of a dark red colour, with three 
: deep furrows along it, and opening at 
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three parts at top, Before the ſeeds 
are ripe, it contains three cells; but 
"when the feeds are ripe, the diviſions 


ſeparate at the axis, and it contains 
but one cell. 


gr Ar of the ſeed is three ridges (being tho 


inſide of the three furrows of the faid 
127 box) each with two rows of i ſeedds : 
SE ps are numerous, ſmall; and oval-ſhap' "1 
RooT/ is fibrous; but, tho fibrous, the: moſt 
of them are about · as thick as the ſtalk; 
they are hite and anrheld * _ of 
them are like ſine threads. 
STALK grows. ſingle, is round 5 . 
and is branched out; oppoſitely, from 
2271 the arm- pits of. the leayes. 9 


Lx As ſtand, thinly in pairs; oppoſitely on 


„AIthe ſtall and, branches, they have no 
leaf-ſtalks, are oval-(hap'd, about half 
as long as, they are broad, broadeſt; in 

: e middle, are ſmooth, have a rib a- 

fy long the middle, with ſmall tranſſ pa- 
rent veins extending from it towards 
the edges, and the edges are intire. 

The flowers are of a pale red colour; they) 

Hand! in anden "nt the FER of e ſtalk 


1 mY and 
F * . 8 * 4 7 5 1 65 3 0 f FH N i 75 % F 4 * | 
a £ 6.4 
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and branches, and ſometimes in pairs 


at the arm-pits of the leaves. 
This plant grows ,in- wet ground, and 
flowers in Auguſt. 
'. QBSERVATION-:;:! The three chives 1 — 


1 2 bundle, and the three oyal · ſhap d bo- 


dies on the ſeat of the flower, together with 
the ſeat to which the ſeeds adhere, diſtin- 
guiſh this plant from the hypericums:; and, 
I think, not only make it a different genus, 
but likeways makes a an order which Lin- 
us you not. 


5 : " * ? 
g * 1 
4 4 8 44 * = 
Ss 
* : 
: "I | 2 * "SF 
4 
} der : 
* 7 « — : 1 
1 
: 3 575 
4 Aur: 
* 
in '£ 
N = 
? 
2 r Þ ** #0 
* # i 1 Seb 
* - 
-. < » 
_ 3 * % 
1 z 
* 
11 4 
# Ss. # * 
$ * wt we 1 * 
* +4.» &*: x * 1 5 
4 2 F. 
© r 
* * 815 


4 
. 
4 
# 
: 


„1 K PONG f 


1 ESSATS Aub OBSERVATIONS | 


+ Ba + 1 > 1 * 2 | 387 vt 
. # 13 2 4 $ *S + E # 4 1 1 of 45 . $ i # J * * / Ls 4 3 5 F * 4 
4 gd 4 A 
+% 34 uh 51 5 #43 $4 £117 | 

[4 > £*S ? ; g C . 1 1 F e | 'f : . * 
BY £ : 764 "0 3 ; + 4 + £7 it 1 g 
4 £ af * "31% 8 3 1 T 45 15 3 q n j 

| . * : 

7 *: 


»H 
I 


"Atnpullatuti'*; y Mes 
| M. D. F. R. 8, Huh, of — 
7 ue 7 Phyſicians; © and Prof | 

«Gf ee e e FINN N 1 20 of Edin: 


bord. © 0 u 
4 RA . 3 
1 os ein vt: 4: 104 


ATURALIsTs inform us e 

and pur puræ, the former towards the 
cloſe of the Winter and the latter in the 
Spring, throw out a viſcid glutinous humor; 


which thickening and becoming dry, forms 


a congeries of cells or receptacles connected 


together, ſomething reſembling the cods of 
white vetches, and containing the naſcent 
 buccing or purpuræ. This congeries of cells 
or pods is often found upon the ſhore, and 


ſometimes miſtaken for the hardened froth i 
of the ſea. 
Bor whatever may be the manner in 
which theſe cells are formed, the matrix, | 
ovary 


, The boccinum ampullatum is that; in which the bn. 
crab is ſound. 


® R 
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ovary or receptacle, in which the naſcent 
buccing ampullata are found, has I 
me e Ee its Kansen no! vi 
3 5 F: 303 691 
5 Tas, i. a 1. 0 che in, as 
it is called, of the buccinum amptullatum; ſent 
me from South - Carolina by Dr. Garuen ; the 


length of which was full two foot. i t. 
a4 à à a, &. ate the cells, receptacles or 


pods, compoſing this matrix, whoſe number 
amounted to 94. Theſe pods, towards the 
extremity D, turned ſmaller, 

ABCD, a band or ligament connecting 
the ſeveral cells or pods, of much the ſame 
kind of ſubſtance with the ſides of the cells, 
but thicker and tougher, . 

Tux pods or cells are compoſed of a thin, 


tough, tranſparent ſkin or membrane, and 


contain in their cavities a conſiderable num - 
ber of ſmall buccina. 


Fig. 2. repreſents one of theſe cells intire, 


thro' the tranſparent membrane of which 
may be ſeen the buccing it contains. 


Fig. 3. ſhews one of theſe cells or pods o- 


pened, that its buccina may be diſtinctly ſeen. 
. II. — B . 1 Fig. 
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' Fig. 4. exhibits ſeveral different views of 
the ſmall buccrna, all of their natural ſiz e. 
is ſome of the pods or cells, I found 32, 
in others, only 28 buccina : but, as towards 
the ſmall end of the matrix the pods were 
leſs, and had fewer buccina in them, we may 
ſuppoſe that each pod might contain 2 5 buc-! 
cina; in which caſe, the number in the 
whole matrix muſt have been 23 50. 
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Akxr. III. 


Draws ngs 17 ſome very 5 Bones ; „ 
GEORGE CLERK Eſqz zz won” 


© pe II. fg. 1. repreſents the ſcapula or 


ſhoulder-blade of an animal, found in 
a ſhell marl-pit near the town of Drumfries, 
of a monſtrous ſize, meaſuring in length 
twenty one inches and eight tenths, by 
Fig. 2. is a rib twenty three inches long. 
and two and two tenths broad. © e 
Fig. 3. and 4. are alſo pieces of broken 
ribs, found in the ſame place; where the 
whole or greateſt part of the bones of the 
animal were afterwards diſcovered, but loſt 
or deſtroyed by the OY e Te 
found them. 
As the bones deſcribed are at leaſt one 
third larger than thoſe of our biggeſt oxen 
or horſes, they are ſuppoſed to be the re- 
mains of an E/k or ſome other animal not at 
preſent an inhabitant of this country. 
Tuzy are juſt now in the poſſeſſion of 


- 9 curl. 


Ar. 
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Anr. IV. 


— 


Obſervations on Light and Colours ; by 
TrHomas MELVILL M. A.“ 


"SECT. L 
2 the Mutual Penetration Ul Light 


1. NE of the firſt and greateſt difficulties 
that occurs in reflecting on this ſub- 
ject, is, to conceive how it 18 poſſible that 


light 


Read January 3. and February 7. 1752. 

Had the ingenious Author of this paper (who died De. 
ecmber 1753, at the age of 27) lived to put the finiſhing hand 
to it, he would, probably, have added many things, and 
perhaps reirenched ſome others, by which it would have 
been rendered ſtill more deſerving of the approbation of the 
public. Mr. Meluill uſed to obſerve, that as, of all Sir 
Taac Newton's diſcoveries, thoſe relating to light and colours 
were perhaps the moſt curious; it was ſomewhat remark- 
able, that few, if any, of his followers had gone one ſtep 
beyond him on theſe ſubjects, or attempted to compleat 
what /e had left unfiniſhed. Our Author, therefore, pro- 
poſed to have applied himſelf particularly to the further il- 
luſtration of the theory of light and colours. The follow- 
ing eſſay is a ſpecimen of what might have been expected 


from him, and ſuffi Gente ſhews the uncommon genius of 
Its Author, 


- er, 
eee, oa at Ate 


* 
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niglit can move thro" light in all ĩmaginable 
directions, without occaſioning the leaſt 
perceivable confuſion, or deviation flom its 
rectilinear courſe. Many have been induced, 
tom this conſideration, to believe it incor- 
poreal; and all Who have thoroughly weigh - 
ed the difficulty, have ſeen the neceſſity of 
aſcribing a ſubtility to it incomparably greater 
than we are led, by any Pleo menu, to aſeribe 
to any other ſpecies of bodies in Nature. 
There is no pliyſical point in the viſible ho- 
zon which does not ſend rays to every other 
Br oint; no ſtar in the heaven which does 
not ſend rays to every other ſtar: the whole 
orizon is filled with a ſphere of rays from 
every point in it; and the whole viſible uni- 
verſe, with a ſphere of rays: from every ſtar. 
In ſhott, for any thing we know, there are 
rays of light joining every two phyſical points 
in che univerſe, and that in contrary directi- 
Dns 3 e where Bade alen inter- 
veen. 
2, Thor who ſappoſe aha liche i is 9 
elſe than vibrations or pulſes propagated 
hro' a ſubtile elaſtic medium from the viſible 
object to the eye, may perhaps remove the 
ne by enn © 2 eee minute- 
nels 
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neſs to the particles of that medium; fince BY . 
we ſee, by experience, that ſound in the air, 
and waves in the water, are conveyed in dif- 
ferent directions, without ſenſibly interfe- 
ring: but, as that hypotheſis ſeems inſup- 
portable on other accounts *, we muſt endea- 
vour to accommodate our ſolution to the on- 
ly other conception we can frame of it; 
namely, that of particles cell ne 
from the luminous bod. 

3. Ir is manifeſt, that, tho a mere ſub⸗ 
tility of the particles of light may tend to ac- 
count for its eaſy paſſage, in all directions, 
thro' denſe: tranſparent bodies, it will not 
ſerve to explain its eaſy paſſage thro' other 
light equally ſubtile: but, for this purpoſe, | 
it ſeems neceſſary to ſuppoſe light incompa- 
rably rare when at the denſeſt; that is, that 
the ſemi-diameters of two of the neareſt 
particles in the ſame or in different rays, ſoon 
after their emiſſion, - are nnn. ae 
than their diſtance. 

4. Lr us conſider a little the at of a 
an of light from any of the remoter fix- | 


* Newton Principia book 2. prop. 41. and 42, See alſq 
New plon's n query 28. 
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ed ſtars to the human eye; for inftancey 
rom the ſmall one called the Rider in the 
ail of the Great Bear: The particles by 
Srhich we ſee that ſtar, have, in the firft 
Place, paſſed thro the ſpace ſurrounding it, 
In which there are probably ſeveral planets 
Fevolving, and which muſt he thetefore ſo 
illed with a ſphere of rays from each of 
hem that they may be viſible to an eye any 
here ſituated in thoſe ſpaces; after that, they 
ave paſſed laterally'thro' the whole torrent 

light flowing from the ſtar of the ſecond 
Hagnitude which we ſee beſide it; and laſt- 
ot , they have paſſed likeways: acroſs” the 
er hole ocean of the ſolar light, and all that 
6, ght with which the ſpact ſurrounding the 
a- In is filled from all the comets, planets, and 
at ptellites; and beſides, in every phyſical point 
t If their numerous journey from the Ride. 


np our eye, they have paſſed thro rays f 


ls ght flowing in all directions from every fix- 
Idar in the viſible univerſe: and yet, du- 
2 Pog che whole, they have never juſtled a- 
* Einſt one particle of light; other ways they 
puld hot have atrived in their true direction 
our eye. This reflection cannot fail to 
gelt a general notion o the our and te- 


nuity of light, far ſurpaſſing all the ſupp 


fitions which are uſually made about it. 


| we mentioned above, that the diſtance of 
neareſt particles, flowing in the ſame; a 


ber equal to the number of all the fixed 


_ elaſtic medium diffuſed thro the mund: 
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5. Tux chance which any one body! 

to juſtle with others of like magnitude, 
leſſened in proportion to the bulk of the bi 
dies with reſpect to the ſpace in which thi 
move. It muſt be therefore ſuppoſed, 


in different lines, muſt exceed their diam 
ter, not indeed infinitely, but a number 
times utterly incomparable, with all out orf 
nary numbers, in order that a particle mf 
eſcape in one phyſical point of its progre 
but, that it may paſe freely on thro 
whole diſtance of the remoteſt fixed ſtars, f 
is evident, that this proportion of ex 
muſt be multiplied by a number Again inco 5 
parable. But this exceſs, ſo increaſed, m . 
be raiſed to a power whoſe exponent is a nu 


planets, and comets. And laſtly, if there is | 


ſpace, as the propagation of heat a and n 
ny other phanomena ſeem to inſinuate 15 


laſt nber muſt be at al doubled, 
| is 


1 * 


ee eee 8 
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would expreſs the proportion in which the 
diſtance of the neareſt rays exceed the dia- 
meters of their particles: and yet this di- 
ſtance of the neareſt rays, flowing from the 
ſame center, is ſo intomparably below ou 
ſmalleſt meaſures; pm ne is no 21 5 
of Gefming r. ft 267 e, e 
6. Hap Euler ond hole extreme ra- 
rity, as woll as tenuity of light, which muſt 
be acknowledged by all who ſuppoſe that its 
particles are actually projected from the lucid 
body, he would not have alledged, that 
this opinion is inconſiſtent with the freedom 
and perpetuity of the celeſtial motions *, 
7. SOME have thought, that, if the parti- 
cles of light repel one another, their mutual 
perturbation may be prevented: but the 
contrary is manifeſt upon the leaſt reflection ; 
for tho, by that means, the particles might 
be prevented from ftriking, they muſt in- 
ſtantly turn one another from their reCtilinear 
courſes, © as ſoon as they come, in different 
directions, within the reach of their mutual 
powers. Thus, we find by experience, it is 
impoſſible” to make one ſtream of air pene- 
trate another without confuſion ; for the two 


ſtreams either unite into a common one with 
Yor, It. 5 


384 CC ge * mlY 
* See his _ > pres laci⸗ et colorum. | 
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an intermediate ae or produce ew 
lar eddies. 7 
8. HERE, by the "_ we may fre that the 
ingenious ſyſtem of Roſcovich, the Roman 
Profeſſor, ' concerning the elements of mat- 
ter , whatever may be ſaid for it from e 
confillerations, gives us no aſſiſtance in com- 
prehending the mutual penetration of light; 
for indivifible points, endued with an inſu- 
perable repulſive power, reaching to a finite 
diſtance, are as ſubject to es; as: eng 
aca a nnn e ee 7 Gil 0 


8 E (of « on At. 
05 the Heating of Bali, by Light." 


9. Ys appears, by Sir Jac Newrars Lale | 
riments on the inflexion of light, that bo- 
dies act upon it at ſome diſtance; and that 
the ſame power, variouſly exerciſed. in va- 
rious circumſtances, is the cauſe, likeways, 
of refraction and reflexion. We know no 
inſtance of any kind of attraction or repul- 
ſion in Nature which is not mutual; we ob- 
ſerve likeways that bodies are heated by the 


influence of the ſun's rays: it is therefore na- 


 _ tural 
„Ses bis Diflert. de lamine et de viribus vivis, 


4 
* 7 
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tural to look upon this as the effect of the re- 
action of light upon bodies, and that, at a 
diſtance from them; for, there is no reaſon 
to think that light produces heat by actually 
ſtriking the ſolid parts of bodies, after we 
are ſatisfied that bodies produce the teflexion 
and refraction of light, without fuſfering it 
to come into contact with them. | 
10. FRoM theſe principles it follows, that 
light, in paſſing out of one medium into an- 
other of different denſity, muſt always pro- 


; duce ſome degree of heat; becauſe it is part» 


ly refracted and reflected at the common ſur- 
face: | ſecondly, that, in paſſing forwards 
thro” the ſame homogeneous or perfectly 
tranſparent medium, it can produce no heat; 
becauſe there is no reflexion or refraction, 
no influence of the body upon the light, but 
every ray purſues its own: r Fee courſe, 
as if it moved in a perfect void. 
11. HeNCE it appears, that, in water, 
glaſs, and other tranſparent mediums, which 

| are 


dir [/aac Newton, in the third book of his Principia, 
where he diſputes concerning the tails of cometz, lays it 
down as an obvious principle, Quod radii folis non agitatt 
media que fermanant, wife i in reflexione et refractione. 
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are warmed by the ſun's rays, the heat muſt 
be propagated from their ſurfaces towards 

an central parts. 
i2. Hence likeways we aides why 
ee bodies are ſooner heated by the ſun- 
beams than tranſparent ones; ſince, there are 
innumerable reflexions and refractions within 
their ſubſtances, beſides what happen in 
common with tranſparent bodies at their ſu- 
perficial parts, As each colorific particle of 
an opaque body, by the reaction of the par- 
ticles / light, muſt be ſomewhat moved 
when the light is reflected backward and for- 
ward between the ſame particles, it is ma- 
nifeſt that they likeways muſt be driven 
backward and forward with a vibratory mo- 
tion; and the time of a vibration will be e- 
qual to that which light takes in moving 
thro' a particle, or from one particle of a 
body to another adjoining. This diſtance in 
molt ſolid opaque bodies cannot be ſuppoſed 
greater than -----> of an- inch, which 
0 


I have found, by repeated trials, that the heat of wa- 


ter in deep lakes er e ow the "ls goon. 
wards, 
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ſpace a Tarte of light deſcribes in 
of a ſecond. With ſa 


55 5 8 5 0 


rr 


rapid a motion therefore may the inter- 
Inal part of bodies be agitated by the influence 
of light, as to perform 125, 00, ooo, ooo, ooo 
vibrations or more in a ſecond of time! The 
arrival of different particles of light at the 
F ſurface of the ſame: colorific particle in tl 
¶ſome or different rays, may diſturb the regu- 
larity of their vibrations, but will evidently 
increaſe their frequency, or raiſe ſtill mi- 
I nuter vibrations among the parts which com- 
poſe theſe particles; by which means the 

inteſtine motion becomes more ſubtile and 


.moroughiy diffuſed: If che quantity of light 


admitted into the body be increaſed, the vi- 
brations of the particles muſt like ways in- 

creaſe in magnitude and velocity; till, at laſt, 
they may be ſo violent as to make all the 
component particles daſh one another to 
pieces by their mutual colliſions: in which 
caſe, the colour and texture of the body muſt 
be deſtroyed. Thus may we form, from 
known principles, ſome imperfect conce\ 
ption of the manner in which bodies are 


heated and burned by the action of light: 


More than an * notion of theſe ſe- 
Fret 


* 
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cret operations of Nature is not to be expect -· 
ed; for they certainly depend, in great 
meaſure, upon laws and ure _— uns 
known to uus. 

13. Ir one beam or def light, by pal. 
fi g ſtraight onwards thro'-the ſame pellucid 
ſubſtance, can communicate no heat to its 
internal parts; neither will the | greateſt 
quantity of Tays, tho crowded into the nar- 
roweſt ſpace, by croſſing one another. From 
hence it follows, that the portion of air 
which lies in the focus of the moſt potent 
Jpeculum is not at all affected by the paſſage 
of light thro it, but continues of the ſame 
temperature with the ambient air; altho' 
any opaque body, or even any tranſparent 
body denſer than air, when put in the ſame 
. _ would oy Wit heated in an in- 
5 487 0 Tas wi Peri as ke 
from the plaineſt and moſt certain principles, 
ſeems not to have been rightly underſtood 
" many philoſophers “: for which reaſon, 

See N n chem. om. I, on = coroll. 


. after exper. 14. and coroll. 1. and 7. after exper. 17. 
bee alſo feutburſirib's ſyliem of natural ee 


1. 


I thought it might be worth while to fax 
ſomething in explication of it. 
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Ihe eaſieſt 
way to be ſatisfied of the matter experimen- 
tally, is, to hold a hair or down immediately 
above the forus of a lens or ſpeculum, or, to 
blow a ſtream of lmoke from a pipe -horis 
zontally over it; for, if the ait in the facus 
were hotter than the Fun: hs fluid, it 
would contifiually aſcend upein account f 


its rarefaction, and thereby ſeniſibly agitate 
| theſe ſlender bodies. Or a lens may be ſo 
placed as to form «its i focus withim a body fr 
water or ſome other tranſparent ſubſtance; 
the heat of which can be examined ftom 


time to time with a thermometer: but care 


muſt be taken in this experiment to hold the 
lens as near as poſſible to the tranſparent bo- 


dy; leſt the rays; by falling cloſſer than or- 


dinary on its ſurface, ſhould warm it more 


than the common ſun-beams;-' 
15. Ir is well-known that the vinh of night, 
6. eren nent 0 our len 


3 — pes — Pig - 
tm. 4 The ſilence of moſt phyſical writers, con- 
cerning this paradoxical truth, makes it {oy aa un they 


were unacquainted with it. e759 3 
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are inflełted into a curve by the cups | 

| infraction ariſing from t continual” increaſe 2 

of its denſity 3 therefore they muſt produce 
ſome u of heat in every part of ci 

progreſs thro it [N' 10. J. Bat, as the 

whole nn refraction is juſt equal: 10 


paſſing at once from the celeſtial ſpaces n 1 
a medium-as denſe as the loweſt part of out 
atmoſphere a, and all the ſucceſſive refle- : - 
ions that can be made from every different 
Aratum, are but equal to what would be 
r 
of the ſame; denſity:; - it-ealily appears, by 
comparing the denſities of air and water, and} 
their reſpective ſigns of tefraction, that all 
the refraction and reflexion hich the Whole 
depth of our atmoſphere produces is much 
leſs than What happens at one ſurface of wa-| 
ter; and conſequently, the heat produced in 

ur atmoſphere, by the immediate action off 
licht upon it, muſt like ways be much lev} 
than what is raiſed in water. The air 
ſeems to have the greateſt part of its heat 
ones to it Ma pans! vapours 


| I Tr x 4 . WI 
"© News, Opt, book 3. part 2, prop 46% 


the ſingle refraction that would be made in 74 : 
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Which float in it and the general farface 6 of 
ſea 0b men to ee it n qo 9 9950 


$a * * 4 


1 # 4 1 . * 4 
* &: - Ca#4% „ I 


s ECT. 


On = + Giver. —_ 7 [ 
Water on the Leaves 2 Colewort. 


16. IT is common to g nie 05 White 
and luſtre of drops of rain that lie on the 
leaves of colewort and ſome other vegetables; 
but no philoſopher, as far as I know, has put 
| himſelf to the trouble of explaining this cu- 
rious phænomenon. Upon inſpecting them nar- 

rowly, I find, that the luſtre of the drop 

ariſes from a copious reflexion of light from 
| the flattened part of its ſurface contiguous to 
the plant: TFobſerve further, that, when the 
drop rolls along a part which has been 
wetted, it immediately loſes all its luſtre; 
the green plant being then ſeen clearly thro' 
it: whereas, in the other caſe, | it is s hardly to 
be diſcerned. 

17. From theſe two * laid to- 
| gether, we may certainly conclude,” That the 
| drop does not really touch the plant when 


it has the mercurial appearance, but. hangs 
Vor. II. | | D . | In 
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in the air at ſome diſtance from it, by the 
force of a repulſive power; for, there could 
not be any copious reflexion of white light 
from its under ſurface, unleſs there were a 
real interval between it and the ſurface of the 
Plant PE TAB, ul. W 2. _ 


18. ito 
+ 0 Noor. kg query 29. 
Let AB, Tas. iii. Fig, 4. repreſent the extremity of 
any pee body immerſed in water, ſor inſtance a ſlice 
of coleawort leaf, CL and DM, che convex ſurfaces of 
water immediately ſurrounding it, and CD perpendicular 
to AB, the co n tangent of theſe curves, which | 
will be "the continuation of the general ſurface of the water. 
The forces wich which any two particles, E and P, are ö 
preſſed by the water in the directions EG, FH perpendicular 
to KB, are known to be as KG and KH, andthe repulſive 
powers which balance them muſt be in the ſame proportion, 
Tf therefore the relation between the ordinate and abſciſs in 
the curve DM could be any way found: by experiment, the 
law of the repulſive power might be determined, upon ſup- 
poſition that the particles are influenced by no force but the 
repulſive power of the line KB and the gravity of the ſuper- 
incumbent fluid ; but their mutual attraction, which tends to 
leſſen their lateral tendency, mult be likeways taken into the 
account in order to an exact determination. | 


Before I leave this ſubjea of attraftion and. 5 
beg leave to propoſe to the Society. the ſpontaneous motions 
of light bodies on the ſurfaces of fluids, as a thing worthy of 
being inquired into ; for, tho' it be manifeſt in general that 
they depend upon the different figures of the ſurface, it is far 
from being an eaſy matter to explain the particular caſes by 
mechanical or hydroſtatical laws, The following b 
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18. Ir that ſurface were perfectly ſmooth, 
the under ſurface of the drop would be ſo 
likeways; and would therefore ſhow. an 
image of the illuminating body by reflexion, 

like 
of the phenomena may be uſeful towards duch an enquiry. 
Caſe 1. Suppoſe a fluid which is attracted to the fide of its 


containing veſſel, and conſequently is elevated, at the ſides, 


into a concave ſurface; If a body be immerſed which at- 
tracis the fluid, and is therefore ſurrounded likeways with a 
concave elevation of the fluid ; as ſoon as the two elevations 
begin to join, the body will move towards the fide of the 
veſſel with an accelerated motion. Caſe 2. Suppoſe a fluid 
which js formed into a convex ſurface, either by the repul- 
ſive power of the containing veſſel or coheſive force of its 
own particles: If a light body be immerſed which attracts 
the fluid; as ſoon as its ſurrounding elevation begins to join 
with the lateral depreſſion of the fluid, it will begin to move 
towards the middle of the veſlel ; and, if it be brought by 
ſorce towards the ſide, it will recede from it _ with * 
accelerated motion. 
In both the firſt and Cond cats if * W 
body be held faſt, and the whole fluid made eaſily: moveable 
with its containing veſſel, it will remove to or from the at- 
tracting body in the ſame manner as the attracting body did 
with reſpect to it; i e. in the firſt caſe, the whole fluid will 
move ſo that the attracting body may come to its edge; 
and in the ſecond, ſo that it may recede from it. Caſe 3. 
If, in a fluid which is attracted by the ſides of its veſſel, a 
body be ' immerſed which repels the fluid, and is therefore 
ſurrounded with a ditch or convex depreſſion of the fluid; as 
ſoon as that depreſſion begins to join the elevation of the 
fuid at the Oe" it will mene towards the middle; and, if 
forcibly 
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like a piece of poliſhed ſilver : but, as it is 


conſiderably rough and unequal, the under 


eee ee rough ee ; and ſo, by 


reflecting | 


forcibly brought to the ſide of the veſſel, will fly from it with 
an accelerated motion, Caſe 4. If, in a fluid which is formed 
into a convex ſurface at the fides, a repelling body be im- 


merſed ; as ſoon as its depreſſion begins to unite with the la- 
teral depreſſion of the fluid, it will move towards the fide 


with an accelerated motion, In theſe two laft caſes, the. 


ſame obſervation holds as with reſpe& to the firſt and 


ſecond, vir. that the whole fluid will move with correſpon- 


dent motions by the force of reaction, if the repelling body 
be held faſt, Co/e 5, If two bodies be immerſed in a fluid, 

which each of them aftraQts; as ſoon as their elevations 
begin to join, they will ruſh towards one another with equal 


forces 11 accelerated motions, and continue to adhere to- 


| Caſe 6, If two: bodies be immerſed in a fluid 
which they repel; as ſoon as the two depreſſions that ſur- 
round them begin to interfere, they will likeways ruſh to- 


gether with an accelerated motion. Cafe 7. If two bodies 


be immerſed in a fluid, the one of which attracts and the 
other repels it; as ſoon as the depreſſion furrounding the one 
begins to join with the elevation of the other, they will mu- 


tually fly from each other, Laſh, If a body be immerſed | 


in a fluid which it attracts in one part and repels in another, 
it will approach to or recede from other bodies and parts of 
the fluid, differently according to its I” by ths rules 
above laid down. 


The different pgures aſcribed to the ſurface of the water 


8 in theſe ſeveral caſes are plainly diſcernible by the ſight; 
if the experiments are made with candle- -light, they are dif. 


fegen by the ſhadowy or e rings which they x 


project 
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refleting the light copioully in different 
directions, aſſumes the hs ee Wi 
colour of unpoliſhed Aer 07 en os 

19. Arx it is thus proved by an optia 
cal argument that the drop is really not in 
contact with the plant which ſupports it, we 
eaſily conceive 'whence its wonderful volu- 


project on the” 
convex or conca ve. LA ASS - £06923 FT 
Some writers n hots * inattentive as to aſcribe. x 
motions in the firſt caſe to an immediate attraction between 
the ſwimming body and the fide of the veſſel. re Helſbam's r 
Leiures. Before I had obſerved the fourth-and fixth caſes, - 
I thought the phenomena might be all explained from this 
principle, that the light bodies always. tend to the higheſt 
parts of the water. It has been ſoggetted to me by ſome, 
that this tendeney, combined wit the greater or lefler im- 
merſion of the bodies, upon account of the ring of water 
which they elevate or depreſs, may produce all the different 
caſes: and by others, that the whole is explicable from the 
ſingle principle of attraction between the parts of water 
which cauſes two drops to run into one. I believe it will 
be found, on due conſideration, that none of theſe accounts , | 
js ſatisfactory: but there is no reaſon to deſpair of comin 
to the bottom of theſe pbærnomena; fines other motions of a 
like kind have been ſucceſsfully explained. Thus the run- 
ning of a drop of oil towards the concourſe of two glaſs», 
planes and the motion of 2 bubble on the ſurface of liquors, ; 
when the glaſs is held obliquely towards chat point, where. 
the glaſs is inclined to the liquor in the ſmalleſt ungle, are 
eaſily underſtood from the direction of the compound "oi | 
with which the drop and bubble are ated. | 
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go ESSAT 
bility ariſes, and why it leaves no n 


conclude, That, when à ſmooth needle i 


[See TAB. iii. Fig. 3.] And hence it is eaſy to 
underſtand how the needle ſwims upon a fluid 
lighter than itſelf; ſince the quantity of 


 tital principles, are commonly attributed ti 


« the fluid whoſe bulk is equal to that © 
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moiſture: where it rolls. 
20. From the like meg, we - nia 


made to ſwim, it does not any where touch 
the water, but forms. around it, by its repul- 
five power, a ditch or bed, whoſe concavityſſ 
is much larger than the bulk of the needle. * 


water, diſplaced by it, may be equal to the 
weight of the needle, Phenomena of this] 
kind, inſtead of being reduced to hydroſta. 


the mere tenacity of water, and even uſed 


for meaſuring its coheſive Power. See Au 
chenbroect, Elementa Phyfices, ** © 


21. Tuis inſtance furniſhes. us with a juſ 


and neceſſary correction of the common hy- © 


droſtatical law, That © the whole ſwimming 
« body is equal in weight to a quantity of 


the part immerſed : for, to-comprehend 
this, as well as all ordinary caſes, it ſhould 
be ſaid more generally, That the whole 
thy weight of the n body i is equal roi 

I 2 


5 n 
1 


PHYSICAL /; 1. 2 30 


0 the weight of th quantity y fb fluid dif 
ed by lts102 14: Te $ Jo v4 wi" 1 oy | 


S 


aa 22. Tres "Phenomena, Hein to | 
{worthy of obſervation here: both becauſe 
ich Mtbcy ſhew the fertility of optical; principles in 
u.Wcading to the knowledge: iof things other- 


ways inacceſſible; and becauſe they exbibit 
a clear ſpecimen of a repulſiye power, ſimilar 
to that which we ſuppoſe neceſlary for the 
r e of light from the anterior ſurface 
of a denſer; medium: Nor do I ſce how it is 
| aikido 0 cabins far the ſuſpenſion of the 
drop in the air-by comparative attractiaus; 
into which ſome other appearances of rer | 
pulſion have been, perhaps, not unſucceſs- 


ſed fully, reſolved 125 . 9 22 ¹¹ 166 
AY = uw 
I W se cT. y. 3 
Ju l 
hy- On the ee nobich Wa Bude 2 
ing in N Lightsans 1. 3% 4 ad 
* of £44. R 38.7: EE S168: 3112 Fg h (3.53 it * 
t 0 23. Sie » Tſaac'\ Ne ones abundantly 
endÞroved,. by a variety of arguments, chat the 
ul W colours of natural bodies ariſe ſolely 
10lc + 2 92 9 wat ts ya 17 31 from 
| to 5 Ser Paris on capillary ali at "hs end of 5 
thel Haroſtatical Laura. | 
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from the compdunded colour of thoſe ray 
which they reflect; their colour being deno 
minated by the ſpecies of thoſe primitive ray 
which they reflect in greateſt plenty: buf 
this part of the Neutonian doctrine will re 
ceive further confirmation by examining the 
different colours which the ſame b oh 
ſſumes when illuminated by different lights 
and which may be called; in diſtinctio 
from the former, their extraordinary colour 
24. Bopixs of all the principal colou 
viz. red, yellow, green and blue, are verſ 
little altered when ſeen by the light of burnin 7 
ſpirits t but; if ſalts be continually | mine 
with them during the gs Uifferent JF 
changes enſue. 
25. Wurd al ammon. e þ or 1 8 
are infuſed, the colour of red bodies appear 
ſomewhat faded and dirty : | green and blu 
appear much the ſame as in candle-light 
both being faint and hardly diſtinguiſhible 
white and yellow are ſcarcely at all affected. 
26. Wurm nitre or ſea- ſalt are plentiful 
mixed with the burning ſpirits, and thi 
whole is ſtirred about briſkly ; the brighte! 
red bodies, ſeen by the light then emitted 
are reduced to a dirty tawny brown, th: 


. em 
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ſeems to have nothing of redneſs in it: 
green is transformed into another fort of 
brown, only diſtinguiſhable from the former 
by a certain, inclination to a livid olive-co- 
lour ; When nitre is mixed with the ſpirits, 
one may ſtill ſee ſonie” remains of a greeniſh 
colour, unleſs it be poured in very plenti- 
fully : dark blue is hardly to be known 
from black, except that it appears the deeper 
black of the two: light blue is changed 
into a very light brown of a peculiar kind: 
white aſſumes a livid yellowiſh caſt: and a 
yellow alone appears unaltered and ex- 
tremely luminous. Theſe experiments I 
made with different ſorts of rich-coloured' 
bodies, as filks, cloths and paints, Poliſhed 
copper, which has contracted from the air a 
high-flaming colour, is reduced by the ſame 
light into the appearance of yellow braſs ; 
the faces and hands of ſpectators appear 
like thoſe of a dead corpſe; and other mixed 
colours, which have red or green in their 
compoſition, undergo like changes. 
27. Having placed a paſte- board with a 
circular hole in it between my eye and the 
flame of the f. pirits, in order to ditniniſh 
and cirrntnſeribe n my object, examined the 
Vor. _ 'E conſtitution 
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conſtitution of theſe different lights with x 
priſm, (holding the refracting angle upwards) 
and found, that, in the firſt caſe [No 25.], 
when ſal ammon. alum. or potaſh fell into 
the ſpirits,” all ſorts of rays were emitted, but 
not in equal quantities.; the yellow. being, 
vaſtly more copious than all the reſt, put 
together, and red more faint than the. See 
and blue. 5 ‚ | 
28. In the light of Wirte ed with'y nitre 
or ſea - ſalt, I could ſtill obſerve ſome blue, 
tho exceſſively weak and diluted : with the 
latter, the green was equally faint ;. but, | 
with the former, pretty copious. But, when 
either of theſe ſalts were uſed, I could. hardly 
ſee any veſtige of the red at. all, at leaſt 
| when they were poured i in plentifully, and 
the ſpirits conſtantly agitated. - At every 
little intermiſſion indeed the red rays would 
ſhow themſelves very manifeſtly below the 
hole, and red bodies ſeen by that light, re- 
ſame! ſomewhat of their ordinary, colour : 
and it was very entertaining to obſerve how 
both would evaniſh again at once, as ſoon as 
the falting and ſtirring were renewed. 
Tux proportion in which the bright 


a exceeds the other colours in this , 
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3s ſtill more extraordinary than” by in the 
former: inſomuch that the hole ſeen thro” the 
priſm appears uniformly of this yellow, and a8 
diſtinctly terminated : as thro a plain glaſs; ex- 
cept t that there is adjoining to it on the upper 
ſide a very faint ſtream of green and blue. 
White bodies illuminated with it; appear alſo 
thro' the priſm perfectly well defined; both 
which are very ſurprizing phenomena to thoſe 
who have been accuſtomed to the uſe of the 
priſm'i in other heterogeneous lights, where it 
never fails to throw confuſion on the extre- 
mities of all viſible objects. 

29. Buc aus the hole appents chro the 
priſm quite circular and uniform i in colour ; 


the bright yellow which prevails” ſo much 


over the other colours, muſt be of « one de- 
termined degree of refrangibility ;/ and the 
tranſition” from it to the fainter colour ad- 


Joining, not gradual, but immediate. 


30. Uron examining ſoap-water-films in 


the ſame light, 1 could only obferve lumi⸗ 


nous bands ſeparated by dark ones; the green 


and blue era.” too weak to affect my eye in 


this'view. It would be needleſs” labour to 
enter Beke into a particular detail of the rea- 
ſons of the different transformations of 'co4 
1 loured 
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loured bodies, above related [Ne 24, 25, and 
26.] ; ſince, in general, i it is evident enough, 


that they are owing to the different compo- 


ſitions of the lights with which they were 
illuminated: the experiments with the 


priſm ¶ N- 27, 28.] are of themſelves a 


ſufficient Fw An the reſt. 


8 EE T. V. 1 
A Remar | on Eur zz 8 Nova Theoria 3 et 
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31, EuLigR, in that treatiſe, | (publithed 
lately along with ſome other tracts, under 
the title of Opuſcula Mathematica) endeavours 
to amend. the Huygenian hypotheſis of vibra- 
tions, and ſupport it againſt the objections 
which made Newton, and his followers reject 
it; we ſhall not enter here upon the diſcuſ- 


ſion of that queſtion ; as it would require a 
diſcourſe of conſiderable length; and the 


rather, that the Newtonian theory of light 


and colours depends not on any particular 

hypotheſis with reſpect to the intimate nature 
of light (in like manner as his ſyſtem of u- 
niyerſal gravitation is independent of all hy- 


* 


1 @ %} we 
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ring by the impulſe. of the incident light. 


PHYSICAL AND; LITERARY, 37 


notheſes. concerning the cauſe of gravity), 
In his Optics, he lays down his diſcoverics 
at full length, without ever inquiring whe- 
ther light conſiſts, in vibrations propagated 


chro a fluid or of particles projected in 
| ſtraight lines from. the luminous body; and, 
in his queries, Where he touches this mat- 
ter *, he ſeems ta be more poſitive in reject» 


ing the hypotheſis. of vibrations, than in cſtay 
bliſhing any other. * 
32. Bur Euler like ways advances. 3 a new no- 


tion with reſpect to the origin of colours in 


opaque bodies, which is intirely inconſiſtent 
with the principal part of Sir J/aac Newton's 


doctrine. He ſuppoſes, that coloured bo- 
dies reflect the ſun's incident white light from 
their anterior ſurface; but, that the particu - 
lar ſpecies of light, by which they appear 


coloured, i is properly emitted by the parts of 


che body: for inſtance, he imagines. that 


vermilion does not appear red by a more co- 
pious reflexion of red than of other incident 


rays, but by the new emiſſion of red rays 


from the particular velocity of vibration 
which its elaſtic parts are capable of concei- 


33. Ir 
' News, Opt. quer, 28, and 2g. 7 


9s ESSAYS us OBSERVATIONS. 


33. Ir is a ſufficient refutation of this 


Gem, that no phanomena prove or require 


Its exiſtence: whereas Newtor's theory not 
only ſolves the phenomena, but is directly 
drawn from a multitude of experiments, Ac- 


cording to Euler's hypotheſis, a body of one | 


colour, placed in homogeticons light of 'ah- 


vther, ought not to appear of the colour of 


the light, but of a middle one between that 
and its own natural colour; 3 Which is contra- 
* to experience: . 

34. Ir it ſhould be faid, That none of Hl 
Incident. light” is capable of (qualifying the 
body for emitting its proper colour, but rays 
of the fame” colour: that which ke calls 
new light emitted will be, in his ſcheme, 
more properly incident light reflected. ? ls 

35. Tux chief or only fact which ſeems to 
bse led him into that opinion, is, that there 
are -many coloured bodies, ſuch as metals, 
which are capable of receiving a fine Faun ; 
and therefore of reflecting regularly the i- 
mages of other objects, and at the fame time 


retain their proper colour by which they are 


ſeen in all poſitions. That light by which 

we ſee 1 in them the images of W objects, 

- | 8 
* New, Opt. book 1, part 2. pip. v0. 
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he acknowledges to be incident light pro- 


perly reflected; but the other, he ſuppoſes, is 
properly emitted from the colorific parts of, 


the body. But what neceſſity is there of re- 


curring to this ſuppoſition, when we know, 
previouſly, that the component parts“ of all 
opaque bodies are tranſparent; that, from 
every tranſparent body, there is a double re- 
flexion; part of the incident light being re- 


flected at the firſt ſurface, and a part of what 


paſſes thro' the firſt, reflected at the ſecond? 


and when we know, further, that very thin 


bodies, (as ſoap-· bubbles, Muſcovy-glaſs, and 
air in a fracture of glaſs or ice, or between 


two lenſes while they reflect ſome rays of all 


colour from the firſt ſurface, reflect only 
particular colours at the ſecond 4? Do not 


theſe facts lead us naturally to ſuppoſe the 


firſt ſort of light to be only a part of the in- 
cident light reflected from the firſt ſurface 


| of the body; and the ſecond, a part of what 


had paſſed on, reflected from the poſterior 
ſ urfaces of mg can Sen parties 5 four <8 


LE CE lied way SECT, 


Net, Opt. TRAY 2. bart vt props 2.” 5152 5 arr 
+ Ibid, book 2. part 3. prop. 112. 1 e 5 
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$ECT. vi. 


dere the Cauſe of the di ire Ef. 
We, of the Rays of Light * oY 


og 


5 80 Ix order to account for the different 
refrangibility of the differently- coloured rays, 
Sir Jſaac Newton + and ſeveral of his follow- 

ers have ſuppoſed, that their particles are of 
different 'magnitudes or denſities: but, if 
there, be any analogy between gravity and the 


refractive power; it will produce equal per- 


pendicular velocities in all particles, whate- 


ver their magnitude or denſity be; and fol 
all ſorts of rays would be on equally re- 


imogitte, 


37- Ir ſeems Gerede 4 more orobuble | 


opinion, which others have advanced, that 
the — rays are projected 


* Altho' the doctrine contained in this ſection has been 
already publiſhed in the Philoſophical Tranſactions for 1753, 
(vid. vol. xlviii. part r. p. 262, &c.) having been communi- 
cated to the Royal is by the Author, in a letter to 
the Reverend Dr. James Bradley D. D. F. R. S.; yet it 
could not be omitted here, on account of its connexion with 
ſome of the queries that follow ; beſides that it contains ſe- 
veral illuſtrations not to be ſound in the Tranſactions. 
+ Newt, Opt. query 29. 
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with different - velocities from | the Auminous 

body t the red, with the greateſt; violet, 
Vich the leaſt; and the intermediate colours; 
ucch intermediate degrees of velocity t © for, 
upon this hypotheſis, it is matifeſt, that 
nt they will be differently refracted in the ptiſ- 
vs, [matic order; according to'obſervation. Since, : 
according to Sir: Tart Newton's doctrine of 
of refraction now generally tęceived, the velo- 
if city of a ray, after entering any/new! mediumy 
he Wis, to its former velocity, as the fine of inci- 
er- dence to the ſine of reftaction a if all the 
te. colours move with equal ſwiftneſi in any one 
medium, theit velocity will. neceſſarily bes 
come unequal, upon — a denſer mediums”. 
Wn the inverſe proportion of their ſeyeral 
Wines of r6fragibilit61s» this: we ſuppoſe; 
herefore, the ſun's rays to be emitted with 

YMmen velocity, it will follow that 
their velocities are unequal in air, glaſs, wa- 
er, or any tranſparent body, whoſe refra- 
ive denſity differs from that of the ſolar at- 
oſphere . This conſideration 1s ſufficient 
o take off the 5 85 of ee 


5 775 "1 3 


rom our Ch 50 5 — aw ode: 


— 


1 ES | % i 
2 Ke „ Principia, kb. x I, prop. 10 
+ See below, query 3. 
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* 38. ON ſuppoſition that the different re- 
frangibility of the trays of light ariſes ſolely 
from their different velocities before inci- 
dence ; theſe velocities muſt be, to one an- 

other, nearly as their ſines of refraftion, 

309. Six Iſaac found their fines of refra- 

ction from glaſs into air, beginning from 

— a I violet, to be ® as 78, 774, 77³. 

2, 77%» 77% 774» 773 the ſine of in- 

— being 50: from whence their ſines 

of refraction out of air into glaſs, begin- 

ning from the extreme red, and ending with 

the extreme violet, are found to be as + 

7800, 77873, 77707. 77063, 77490, 

77330, 77220, 77000; the fine of incidence 


being 120120. Theſe numbers, therefore, 


nearly expreſs the velocities in air, of the 
n m_ den their e 1 * 
404 Hexcr 


a Met Out hook, atoms. | 

+ The extreme fines are plainly e to 1 former; ; 
and thoſe of intermediate colours are fourth proportional: 
to the ſine in Sir Jaac's experiment, 77 and 78, 

t The quantities which give the accurate proportion of 
ho velocities, before incidence, muſt be in a conſtant ratios; 
the fines of refraction, by which the above calculations are 
made, have this condition: but, it is otherways manifeſt, 
that they give only a groſs approximation to the truth, 


: 
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40. Hence their velocities in any a ther 
medium _— be ee 4 80 5 ni en 


EA 


From what So ae e ae 3 
be made, if a proper mean angle of incidence were made 


uſe of, altho' the quantities” in he canon are really nor ju 


# 2 \ $M #3 
FP. 1 1 3 * 


conſtant | ratio. T * Ws | # A $ 4 ITY 5 93 


| "Phe. ii. i. fe. I, To two rays, „ falling in the 5 line of 
incidence IC, with different velocities, upon AB the ſurface 
of a denſer medi um, be refracted into different lines CR, CV. 
Taking any line CD in the perpendicular to repreſent the to- 
tal action of the refracting power on the leſs reſrangible 
ray, and CE on the mote refrangible : If, thro' D and E, 


parallels to IC be drawn, meeting the reſracted rays in 


V, R and G;, it is plain, that CR, CV will be, 4s, their 
reſpective velocities after refration ; and DR, EV, as their 
velocities before incidence. Since the Whole acceleration 
which a given power produces in a body, is, ceteris paribui, | 
25 the time in which it operates; CD muſt be to CE near- 
ly as the time which the ſwifter ray takes to paſs thro' the 
refraQting ſpace, to that which the flower ray takes in paſ- 
fing thro' the ſa me, inverſely , as their velocities before inci- 


dence; that is, as EV to DR; but CDis likeways to CE as 


DG w EY; therefore DR, EV. and DG, axe continued 

proportiogals; therefore DR is to EV in the fubduplicate 

ratio of DR to DG ; but DR is ta DG i in a ratio compound- 
ed of DR to DC, and PC to DG, that is, in the com- 
pounded ratio of 8, DCR to $, DRC and of 8, DGC to 
8, DCG; ' wherefore DR is to EV in the ſubduplicate . 
tis of 8. DCR x S, DGC tos, DCG x8, DRC; that 
is, ** The velocities before incidence are nearly in the direct 
0 ſubduplicate ratio of theſe ſines and the reciprocal ſub- 
& duplicate ratio of the fines of the exceſſes of the common 
* angle of incidence abort the ſeveral angles of reſtactiomꝰ 
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theſe, as the ſine of incidence to tlis fine. of 


refraction, when a ray paſies from bene 
the given medium. 

41. WriLE the Ane yscelbarsd rays 
are ſuppoſed” to move with one cmmon ve. 
locity, any pulſes, "excited in the the 


0 real 
medium, muſt overtake them at equal di- 


ſtances; and therefore the intervals of re- 


flexion and tranſmiſſion, if they ariſe in this 
manner, as Sir aa Newton conjectures, 
would-be all equal: hut, if the red move 


ſwifteſt, the violet loweſt, and the interme- 


diate colours with intermediate velocities; ; 


it is plain, that the fame pulſes muſt over- 


take the violet ſaoneft, the other colours in 
their order, and, laſt of all, the red; that 
is, the intervals of the fits muſt be leaſt in 
violet, and gradually greater in the priſma- 
tic order; according to obſervation... | | 

42. As the proportion between theſe i inter- 
vals i in red and violet. can be aſſigned by ex- 
periment, and the proportion of their velo- 
cities in any medium like ways, by Ne 40.; 
the yelocity of the ethercal, pulſes in any me- 
dium, and their diſtance from one another, 


eres DEAE ha wiring rule; 


HUF 3, #0. 1th © n 977 nm 7 
' rue lib; 2. be 491 bead 


| in air, are, by the above eſtimation, as 78. 


PHYSICAL 4 LITERAX T. as 


ee Multiply the product under the velocitiet 


« of the red and violet rays by the difference 
© of the intervals of their fits; then divide 


Fc by the difference of the two produstg 


« which are formed by multiplying the in- 
« terval of the fits in red by the velocity 
te of the violet, and the interval of the fit 
« in violet by the velocity of red: the guos 


tient (hall rede Wee of the ethereal 


pulſes. 3 1 


er 4 $3.4 


2948. 1 5 Michi of the ded and violet 


and 77 n and the intervals of their fits are, 


by experiment r, as 100, and 63: from 
whence, by the canon now laid down, the 
velocity of the ethereal pulſes is found! ta 
be, to 5 tn 10 Wi 25 79763 to 78000. 

35915 i ee 1 
1 91. 171, 11 44 11-9 
n s Let 5 * ri TAR of the ethereal 1 y the 
velocity of red light, and v that of violet, I and 7 the in- 
tervals of their fits, and D the perpendicular diſtance of two 
ſucceeding pulſes: it is plain, from the vature of the hypo- 
theſis, that I is to D as Vito C=. 43nd nggin, D to i as 
C- to v; therefore, ex quo, I is to j as CV-V to 
C=: from which ariſes the equation IU W 


45 
1.4 dt die eee e TXv—iXV, 


7 In the celeſtial medium they are leſs, be. 40. burn "ery 
nearly in the fame proportion. = 
ü Newt, Opn book 2. ö 1, obſervat.” 9 9" "I 
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As light moves from the ſun to | us; by Dr. 
Bradley's lateſt computation , in 8“, 12“% 


—— as Porn es 


the pulſes of the ethereal fluid will be pro? 
pagated thro the ſame ſpace in 8 114. 


44. Tux diſtance between the ethereat 
pulſes, is, to + the interval of the fits in red, 
as the difference between the velocity of the 


ethereal pulſes and that of red light is to the 


fore, is not much more than 2 of the in- 


tetval of the ſits in red, and therefdte Aves 


not much exceed + of an inch T. 
45. Tux velocity of the ethereal pulck⸗ 


being determined, as above, from the inter- 


vals of the fits in the two extreme colours, 


as found by experiment, the intervals of the 


fits in the fix intermediate rays may be calcu- 
lated from theory; for the interval in any one 
colour muſt be, to that in red, as a product 
under the velocity of the given colour and 
the exceſs of the velocity of the ethercal 
pulſes above that of red, is to a product 
under the ew, of red and the exceſs of 


4 * 
'E * $ F 4 gf # 8 * * 7 # $ * 1 S- 1.8 = Eee * 9 7 8 
> 
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nge Fame Abridg, tranſact. vol. vi. f. 5 


3 See note to faregoing page. | 
1 See the table of the thickneſs. of. lowed lates ig 


Neuus. Opt. part 2, book 2. 
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the velocity of the ethereal. pulſes) above that | 
of the given colour: but, even upon the ſup⸗ 
polition of the truth of our theory, an exact 


coincidence. between calculation and experi- 


ment is not to be expected till the velocities 
of the rays be more accurately determined- | 
46. Uron the hypotheſis of the different, 


velocities of different colours, we may under 
ſtand, at leaſt in general, whence it is, that 


the intervals of the fits may bear a propor- 
tion ſome way related to the ſpaces* occu- 


i pied by the ſeveral colours in the ſpectrum; 


an analogy otherways very unaccountablel 


Since, from the yelocities of the ſeveral: rays 


upon which the intervals of the ſeveral fits 
depend, ariſe likeways their ſeveral degrees of 


refrangibility, which determine the e 


occupied by each in the ſpectrum 1 

And thus likeways we may conceive, how. 
the different rays are qualified to produce. 
different ſenſations in the mind: for, having 
different degrees of impulſive force, they 
may cauſe vibrations of different magnitude 
or velocity 1 in the ernte nerve; gh which 


debe Newt, Ou: b. i i. 2 prop. 3. 8 
part 3. Prop. 16th, 
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fccording to the laws of our conſtitution, the 
ideas of different colours may be excited u; in 
ne manner as the ideas of different tones 
ariſe from different vibrations of the air com- 
Municated” to the auditory-otgan. It has 
been ſaid, That the different ſenſations ex- 
eited in the mind cannot atiſe from the dif- 
ferent force of the particles of light; ſince the 
colour of homogeneal rays is not alteted 
by paſſing thro different media, tho their 
velocity be thereby always incteaſed or di- 
miniſhed +. But it ought to be conſidered, 
that every ray, as it muſt paſs at laſt thro' 
the humours of the eye in order to viſion, 
falls upon the retina with one given velocity, 
whatever number of tefractions it has pre- 
viouſly undergone : for the velocity of any 
ray in any one meditun being, to its velocity i in 
any other medium, in 4 conſtant proportion, 
viz. the inverſe of the fines of incidence and 
refraction, when a ray paſſes from the one 
into the other; it is manifeſt, that each ray 
muſt have a certain determined velocity in 
any given medium, which cannot be either 
Increaſed: or diminiſhed 5 OG the ray 
pen 


Newton's Opties, . 1 35 
+ Muygebenbroech, Elementa Phylices, ' £00k. 


Th 


eee Sir Iſaur Newton has ptoved with 


not change the, 


7 
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paſs previouſly thro? any number. of . 


rent bodies any how diſpoſed®.-: 2 


I in impoſſible therefore 0 Aen. e 
ther an alteration of the ſwiſineſs, wü 
which a homogeneal ray ſtrikes" the retina; 


would alter its colour; I mean the ſenſation 


of colour produced by it in the mind: fince 
it is impoſſible to alter, at pleaſute, the 
e of un _ em ar its 


Ons may Giinguih theo age. ett 


UZ * ahi of direct * is goals ac 


teſpect to the firſt; That it is. different in the 
differently=coloured rays, and of a detetmined 
degree in each: he has further proved, That 
refraction, conſideted in its firſt effect, does 
colour of any ſimple ray. 

But it appears, from what we have now ſaid, 


That none of his experiments prove the 


Vol. II. immutability 


* Here it is proper to obſerve, that the 4ypotheſr whith 
ſappoles the interyals of the fits to be determined by the wie 
locity of the ray, agtees well with a remarkable obſervation 
of Sir I/aac Newton (Optics, b. ii. part; 1. obſety: 20: 


with, That thakkinantoel is emp nden at a given angle of: 


incidence, are of a given magnitude, without regard 10 ths. 
denſity of the ſurrounding medium, 
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immutability of ſimple __ oo the PRO 
effects of refraftion. ' 1 v | 
47. As it is of great ee in pul- 
; by to diſtinguiſh' between facts and hypo- 
theſes; however plauſible; it ought to be ob- 
ſer ved, that the various refrangibility, reflexi- 
bility, and inflexibility of the ſeveral colours, 
and their alternate diſpoſitions at equal inter- 
vals to be reflected and tranſmitted, which 
are the whole ground-work of the Newto- 
nian ſyſtem, are to be conſidered as certain 
facts deduced from experiment: but whether 
the velocities of the different rays are exactly 
equal, or different in the manner now de- 
ſcribed, is no more than probable con jecture; 
and, tho this point ſhould be decided by a 
method propoſed afterwards; it would ſtill 
continue uncertain; whether the fits of re- 
flexion and tranſmiſſion are occaſioned by an 
alternate acceleration and retardation of the 
motion of light, or in ſome other manner *. 
N 4 And, 


For inſtance, it might be ſuppoſed, that every particle 
of light has two contrary poles, like aload-ſtone; the one 
of which is attracted by the parts of bodies, and the other 
repelled ; and that, beſides their uniform rectilineal motion, 
the particles of differently coloured rays revolve in different 
A n their nn, and un- 

friendly 
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And, after all, it is no more than probable 
conjecture, that ſuch an alternate accelera- 
tion and retardation is brought about by the 
influence of pulſes excited in the ethereal 
medium: nay there are ſome ' circumſtances 
in, theſe phenomena that ſeem hardly: intelli- 
gible by that hypotheſis alone; as; why the 
intervals of the fits are leſs in denſer 
mediums ; and why they increaſe ſo faſt and 
in ſo intricate a proportion, according to the 
n e of ineidence! 10 29 
48. ACCcoRDING:to Dr. Bradley's: beautify 
800 of the aberration of light, the — 
appeat to be removed from their true places 
to a certain diſtance, by the proportion 
Vvhicha the ꝙelocity of the earth bears to the 
velocity of light: It. is plain therefore, that, 
on our hypotheſis, a ſtar- muſt; have a diffe- 
rent apparent place for every different colour; 
that is, its apparent diſk, muſt; be extended 
by the aberration into a longitudinal form 
ben e the it natiC na: —_ 


#* 44 4 * 1 * Ars 
| friendly DE heing Ty turned towards the r 
of bodies, they might be alterndtely diſpoſed to reftexion 
and tranſmiſſion; and that at different intervals, in PE 
portion to the periods of their rotation... . 
* Newt. Optics, b. 2. part 3. oy 17 
+ Prop. 15. ibidem. 


A 
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the ftars ſituated near the pole of the ecli- 
ptic, its length ſhould continue always the 
ſame; tho directed along all the different 
ſecondaries of the ecliptic in the courſe of 
«year :» but, in dect which dhe ib. bent 
the plane of che: ecliptic, it ſhould be 
— at the limits of the eaſtern and 

aberrations j; the ſtar recovering its 
colour ee eee true and mean 
_ ere But, OOO no 2 -of 


dect gt of th de if; tn 
the whole aberration, As the differ nee of 
the velocity of red and violet to the mean 
velocity of light, i, e. as 1 to 7 nearly, 
| (29 ev meh mm! 'one IR. 


eee, thromy rung e itt et 
49. Tur time which the extreme violet ci 
tales to move thro' any ſpace muſt be, to * 
chat which the red takes, as 78 to 77. If 
Jupiter b be ſuppoſed i im a quadrate aſpect with Il © 


the ſun, j in which caſe the eclipſes of his I at 
ſatellites are moſt commodiouſly obſerved, 


his diſtance from tie earth bein i War aun 
eee eee 


rs 104 an 1 8 


to his diſtance from the 5 Zi. light takes 

ale. forty one minutes of time in paſſing 
from him to the earth; therefore the laſt 
violet light which a ſatellite reflects, before its 
total immerſion into the ſhadow of Jupiter, 
ought to continue to affect the eye for a th 
part of 410, or 32“, after; the red reflected 
at the ſame time is gone: chat is, A ſatellite, 
ſeen from the earth, ought to change its 
colour abqve half 2 minute before its total 
immerſion, from white to a liyid greeniſh 
colour, thence into blue, and at laſt evaniſh 
in violet. I need ſcarcely obſetve, that the 
ſame - phænomonom ſhould take place inuthe 
time of emerſion; by a contrary ſucoeſſion 
with red W 


8 


[ip 


„ 


n.. p) 


of colours, ade] 
white, . 1 WIS IS +> a 11 5994137 ASSN 50 


Fo, Ir this e ſhould he actually 
perceived by aſtronomers, we ſhall have n 
ſufficient direct proof of the different velo- 
t cities of the coloured rays; for I ſoe not to 
o what other cauſe the phænomenon could be 
f II rationally aſcribed: If it be not, we may 
h 3 that rays of all colours are ewe 
eee one comma e 
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SECT. VII. 


15 o. lot 5 4 eftion of our Kwoledge "eons 
64+ pe es the er ee 9 f Light. 


1 2 4. 14811 {£201 


I. Sin, Tac: | Align went a very PTS 
der able length in examining the inflexions of 
light, as well as its reflexions and refractions 


dut did not bring his inquiry on this head to 


a concluſion. He tells us, that he intended 
once, if other buſineſs had not called him 
off, to have made more experiments; not for | 


confirming! himſelf in-preconegived opinions, 
al many e 


o; but for diſcovering the true 
ich light is inflected, for pro- 


manner in w 


dueing the coloured fringes with black lines 


between them. He adds, however, ſome 
queries which contain hints of what he 
had gathered on this ſubje& from his own 


obſervations, v/2. that the rays of light differ 


according to their colour in their degrees of 
flexibility, and that they are bent ſeveral 


times backwards and forwards with a ſer- 
pentine motion in paſſing by the ſharp edges 
of bodies : theſe thoughts he threw out . in 


40 order to incite others to a further ſearch 8.“ 


3 ; | But, 
9 Nour, on p- 313. ſon 1 ft two or three queries, 
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But, ſo far have his intentions been diſap- 
pointed hitherto, that few phyfical writers 
ſeem to comprehend diſtinctly the hints 
which he has left concerning the manner of 
nflexions * and Honey: as a as I peo has 


7 


f 1 1 4 „ ET * | 
4. = When any opaque ble is held at the ow of 1 
7 or four inches from the eye, ſo that a part of ſome more 
1 diſtant luminous object, ſuch as the window or the flame of 
d a candle, may be ſeen by rays paſſing near its edge: If 
n another opaque body, neater to the eye, be brought acroſs 

- from the oppoſite fide ; the edge of the firſt body will ſeem 
to cel outwards and meet the latter, and, in doing ſo, wilt 
5, WY intercept a portion of the luminous objett that was ſeen 
6 before. 


IH This phenomenon has been rafhly aſcribed to hb inge don 
= WH cf light, by ſuch as underſtood hot thoroughly the nature of 
8 inflexion, nor obſerved accurately the rn of che | 
8 11 AB ili the luminous object (Tas. I. | Fig. x 1 
0 t which the ſight is directed, CD the more diſtant opaque 
a body, GH the nearer, and EP the diameter of the pupil; 
+ join ED, FD, EG, FG, and produce them till they meet 
AB in K, N, M and L: It is plain, that the parts AN, 
fun of the luminous objekt cannot be ſeen. Bur, taking ay 
il point à between N and K, and drawing aDd; fince the 
portion 45 of the pupil is filled with light flowing from 
that point, it muſt be viſible: any point 6 between @ 
e K muſt fill FP a greater portion of the pupil, and 
n therefore muſt appear brighter. Again, any point between 
* and K muſt appear brighter than 6, becauſe it fills a 
greater portion F with light,” The point K itſelf, and every 
, other point in the ſpace KL, muſt appear with compleat 
| luſtre ; 
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eee. Rep beyond them. It is fut- 


ect, no further diſcovery of any moment ha 


c . ; 7 they ſetid — * pencils of, rays EKF, EL to 
be ſpaces KN. LN will appear as dim ſhadowy borders ot 


numbra's unite ; and, as ſoon as it reaches NDF, the above 
Phenomenon begins: for it cannot paſs that right line without 


and therefore the edge of the fixed opaque body CD muſt | 


while GH by its motion covers MK. ian. Gt i pox 


therefore, with an equal motion of GH, the apparent ſwel- 
ling of (D muſt be quicker ; which is found true by expe- 


g. that, before Sir Jags Neuron, the 
nn 1 ſo long entirely ignorant dff 
the true theory of light and colours 4 and uf 
is no leſs ſo, that, ſince he quitted the ſyb- 


yet been made amon git all * Ae eg 
Societies i in 1 ; 
LY Max! 


the eye: and the viſible brightneſs of every point from L 
1 $0 M muſt decreaſe gradually as from K to N: i. . 


fringes adjacent to the edges of the opaque bodies. When 
the edge G is brought to touch the right line KF, the pe- 


meeting ſome line aDd drawn from a point between N and 
K, and, by intercepting; all its rays: that fell upon the pupil, | 
render it inviſible. In advaneing gradually to the line KDE, 
it will meet other lines Df. cDg, &c. and therefore render 
the points bz, , &c. from N to K ſucceſſively inviſible; 


ſeem to ſwell outwards, and cover- the whole ſpace NK, 
a greater diſtance from the eye, CD continuing fixed; the 
ſpace OP to be paſſed over for intercepting NK is leſs ; and 


rience If ML repreſents a luminous object, and REF 
any plane expoſed to its light; the ſpace FQ will be entire) 
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Aga. Many ingenious men have beſtowed 
;nfinite- thought and labour on the more 
eomplex and aſtoniſhing fbanomena of 
Nature, without artiving at any certain or 
definite diſcoveries; ſuch as ęarthquakes, 


thunder and other meteors, maghetiſm, 


electricity, vegetation, fermentation” and 
other chemical operations: and the-ſubtiley 
of thoſe matters will probably continue to 
elude the ſearch of lateſt poſterity! But, in 
the ſimpler, ſteadier, and more regular fub- 
jects, ſuch as light and colours; which? are 
capable of accurate menſuration and mathe- 
matical reaſoning, 4 ſagacious and induſtri- 
ous obſerver can hardly fait of making fome 
progreſs; eſpeeially in à branch of the in- 
quiry which is already puſhed to a conſiders 
able length. Diſcoveries of this kind are 
capable of a particular ſort of proof which 
is very beautiful and conyincing, from the 
exact coincidence of the computed effects 


Yo. IE : H as with 


ſhaded from the rays, and the ſpace FE will be occupied 
by a penumbra gradually darker from E to F: Let now GH 
continue fixed, and CD move parallel to the plane EF; 
and, as ſoon as it is paſſes the line LF, it is evident, that the 
ſhadow QF will ſeem to ſwell outwards, and when CD 
reaches ME ſo as to cover with its ſhadow the ſpace RE, 
QF by its extenſion will cover FE, This is found to hold 
true hkeways by experiment, 
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with the real ones, as to quantity. Many 
inſtances of this occur in Sir Iſaac Ne- 
ton's writings, and in all mathematical philo- 
ſophy: ſuch as the calculation of the 
moon's irregularities; of the tides; of the 
preceſſion of the equinoxes ; of the reſi- 
ſtance of fluids; and, in optics, his compu- 
tation of the dimenſions of the rainbow; 
of the aberration of colours; of the inter- 
vals of the fits of reflexion and tranſmiſ- 
ſion; and of the coloured rin mn * 
by thick tranſparent eee s f 


a8. 
e 


War Farther 1 10 to offer e 
ght and colours, conſiſting chiefly of doubts, 
difficulties or looſe conjectures,” vm ne of | 
FINES mover "me form of Pf | 
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'$ECT. VI... 


Queries, RET RE of | Doubts, Difficulties; and 
Conjectures, ueber. be "WY and | 
marr ny Ares.” EPO EY 


Gru 1. Are not the rays, emitted a'by 
all ſorts of luminous bodies, fimilar to thoſe 
of the ſun, both as to colour and degrees of 
refrangibility? And, do not luminous bo- 
dies differ from one another only according 
to the colours which they emit moſt plenti- 
fully, in like manner as opaque bodies are 
diſtinguiſhed by the colours of incident light 
which they reflect in greateſt abundance? 
(See No 24, 25, 20, 27, 28, and 29.) But, 
to make our induction ſufficiently ſtrong, 
ought not experiments to be made with the 
lights of a greater variety of bodies? And 
would it not further conduce to the illuſtra- 
tion of this queſtion to form, by Sir Tſaac's 
method *, a beam of ſolar light, conſiſting 
of ſuch Gloves and in ſuch proportions as 
were ſeen in the lights of ſalts and burning 
t ; and then to obſerve in it the appeur- 
ance 
o Newt. Opt. book 1. part 2, prop. 11. | 


60 ESSATS 4 OBSERVATIONS 


ance of coloured bodies? Further, are not 
the intervals of the fits, in rays of any one 


colour, the ſame in the ſame medium, from 


whatever luminous body they are emitted 
For, if theſe intervals were different, would 
there not be changes in the colours of bodies 
not to be accounted for by the compoſitions of 
the lights with which they are illuminated“ 


Ques.. II. Do not all luminous bodies, 


| the moſt languid as well as molt bright, emit 


their lights of any one colour with one de- 


terminate velocity; ſince it is found by ex- 
perience that they are all equally refracted by 


the ſame medium? And therefore, does not 


the different ſplendor of luminous bodies 
proceed wholly from the different denſity of 


their light at equal diſtances? And is not 
this confirmed by the equality of Bradley's 


aberration of light in fixed ſtars of all mag- 
nitudes +? If this be ſo, the comparative 
ſtrength of different lights, ſuch as of the 
ſan, moon, a candle, &c. may be eafily 
eſtimated by finding the greateſt diſtances to 
which the ſame opaque body is viſible when 
| lues by cach of them, or the limits be- 


yond 


See Art, 
Eaneiss Abridg. of bass. vol. 6. p. 158. 


— 2 ry ‚ m5 6, 


- a. 
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yond which it is inviſible. to a given eye; 
for the denſities of the incident lights are 
nearly as the ſquares of the diſtances of theſe 
S limits from the object . Does not all ught 
| moye with the ſame velocity after reflexiod 
as before; ſince the angle of reflexion — 
ways equal to the angle of incidence? The 
exception, made by ſome, of lee light 
is founded on no leſs a miſtake than con- 
founding the luminous body with its light. 
But, the beſt proof of this propoſition is from 

the coincidence of the computations of the 
velocity of light, from the equation of the 
eclipſes of Jupiter's ſatellites ow a aber- 
taten of wy ms n 1 


#3 * r : 
1 „ 
17101 ER, 
. en * 


* Let A and | 4 (Tas. ili. fe. 6) 420 the 14 or two 
equal bodies of the ſame colour illuminated with different 
lights, and B, &, the limits. As we ſuppoſe the light re- 
ceived by the eye, at theſe points, is juſt ſufficient to affect 
it ſenſibly and no more, the two lights at theſe different dir 
ſtances mult be nearly of the ſame denfity ; taking therefore 
in AB a line Ag equal to ab, the denſity of the light at s muſt 

be, to the denſity of the light at &, nearly as AB to A2; 
and, jt is evident, that theſe denſities, at equal + | 
moſt be as the whole quantities of light reflected; and theſe 
again very nearly as the whole quantities of light incident. * 

+ Muchenbroeck's Elementa Phyſices, late edition, in hie- 
chapter on electricity. 


} Eamer's Tranſat, vol. yi. &c. 
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Qurx. III. Is light emitted with the ſame 
| r in whatever medium the luminous 
body be placed? Or, is it not rather emitted 
with greater velocity in denſer ned ums, and 
that in proportion to their refractive powers 
Tbe fame argument from © whence we 
gather in general the equal velocity of light 
emitted by all ſorts of luminous bodies, ſeems 
to prove the truth of the latter ſuppoſition. 
For, fince rays of any one colour, from the 


ſun and a candle, for inſtance, are equally | 


refracted by a ſurface of glaſs or water, we 
may conclude, that their velocities in air are 
equal. Wherefore, if the denſity of the 
ſun's atmoſphere, contiguous to his ſurface, 
be different from the denſity of our lower 


air, as may be ſafely preſumed, his rays 


muſt have been emitted with more or leſs 


velocity than that of the candle; other ways, 
they could not have the fame velocity after- 
wards in any common medium: for, the ve- 


locity with which any ray is emitted, is, by 
the laws of refraction, to its velocity in any 
given medium, as the ſine of refraction to the 
_ fine of incidence, when a ray paſſes from 

| | the 


| 


n by the paſſage 
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the medium 1 | fe ö 
nellim. „ ein Heri ate 
QurR. IV. Ir che atmoſphere is not much 

pf ; tho fun's:light 

thro' it, but chiefly by its contact with the 
heated ſurface of the globe; as wer ſhewed 


above (Ne A5.) ; may we not herice give | 


one very ſimple and plauſible reaſon, why 
it is coldeſt in all climates on the tops of 
very high mountains; namely; becauſe tſiey 
are removed to the greateſt diſtance from the 


general ſurface; of the earth? For it is wells 
known, that a fluid heated by its contact 
with a ſolid body decreaſes! in heat, in ſame 
inverſe proportion to the diſtance from the 
body. $4 But, to have this queſtion fully de- | 


termined, the temperature of the air in the 


2 valley and on the mountain- top muſt he ob 
ſerved every hour both night and Os and 
carefully compared together... 


Qurx. V. From what has been laid devm 
in Sect ii. concerning the manner of the 
action of light in heating bodies, is it hot 
reaſonable to ſuppoſe that the heat produced 
by a given number of rays, in an opaque 
body of a given magnitude, muſt be greater 


into thi given 


— 
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when the rays are more inclined to one 
another, than when they are leſs ſo? Fot 
the direction of the vibrations, raiſed by | 
the action of the light, whether in the e 


lose particles or thoſe of an inferior fo 
civil more interfere with one another; 0 
fk bee the inteſtine ſhacks and colli- W 


ſions muſt increaſe: beſides this, the colori- WF = 
fie Particles of opaque bodies being diſ. tl 
poſed in various ſuuations, pethaps, upon 8 
the whole, the rays will fall more direaly I t 
on each, the more they ate inclined ta one t 
another. Is not this the reaſon of what hat 


been remarked by philoſophers +, That 2 
the heat of the ſun's light, collected-into a f 
cone, increaſes in approaching the focus in a Ml © 
much higher proportion than according to * 
its denſity? That the difference of the 
angle, in which the rays full on aye 12 n 
of a given magnitude placed j 
diftances from the focus; is ik fone; no f 
proof that the Phanomenon cannot be aſcribed WM © 
to it; fince' we know not in what high 
proportion one ot both the circumſtances ; 


Ones 
that 


now een yu ms 


. 3 Element. . de igne. 
+ Mufſchenbr, Elementa Phylices, 5 1040, 
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that it proceeds not from any unknown: 
action of the rays ypon one another, as has; 


been inſinuated 2 is evident from this; that 


each particular ray, after paſſing thro the 
focus , preſerves. its own colour and its 
own gr {ng in the fans manner as if it 
were alone. 3. 


 Quen, VI. . 1 that 


| the component parts of opaque bodies are 
greater than thoſe of tranſparent ones, as 
theory requires +, from this ſimple obſerva- 


tion, that the former, ſuch as metals, ſtones, 


woods, Sc. when broken tranſverſely, ſney 
a viſible roughneſs and inequality at the 


fracture; whereas the latter, ſuch as glaſs, 


chryſtal, gems, ice, &e.- appear as ſmooth, 
almoſt; as when they are poliſhedꝰ 
 Quer. VII. Do not Neuton's experiments 
with the iſland and rock chryſtal ſufficiently 
prove, that the rays of light have different 
permanent properties in their different ſides, 
relative to theſe two bodies? Muſt we not 
therefore conceive each particle of light to 


preſerve its poſition invariably while it moves 


| forward; at leaſt ſo as not to revolve round 
Voi I. I its 


” Muſſchenbroeck's Elementa phyſices, 51 10 40. 4 ©, 
+ Newton's Opt. Book 2. x prop. 4: e 


— — 
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its center perpendicularly to the direction of 
its motion? Would it not be proper to try 
how light is inflected in paſſing cloſely by 
the Gin angles and fides of theſe foflils ? 

Qurx. VIII. Is it not poflible to prove by 
experiment what Sir Jſaac Newton takes for 
granted as a reaſonable ſuppoſition, that thin 
tranſparent plates, of any uniform colour, 
divided into ſmaller fragments, would' com- 
poſe a powder of like colour x? And would | 


tween the colours of ſuch plates and thoſe 
of natural bodies? For this purpoſe, I have 
tried to freeze ſoap-bubbles ; but could ne- 
ver make any ſtand till they were turned to 
ice, except ſuch as were too' thick to have 
lively colours : however, I doubt not, but, 
with due care, the thing might be done ; 
| eſpecially, if the ſoap-water, inſtead of be- 
ing blown with a pipe into bubbles, were 
drawn out into a plain plate upon any wooden 
or metalline frame: for, the ſides of a plain 
ſurface bearing a greater proportion to its 
area, than a baſe of a ſpherical ſegment to 
| Rs ſurface, the froſt would be ſooner com- 

| municated 


not this tend to ſtrengthen the analogy be- 
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municated to the whole water in the former 
caſe than in the latter. There is this advan- 
tage too in uſing a plain ſurface of ſoap · wa: 
ter, that, before it freezes, the obſerver 
may draw out any particular colour or ſeries 
of colours, which he chuſes, to a greatet 


breadth, by ſtroaking it along with a wet 


finger. For this n amongſt others, 
I have found it a more convenient ſubject for 
| examining the various orders of colours, than 
ſpherical bubbles adhering to a plane. Per- 
haps, melted roſin might be drawn out into 
a thin- coloured plate before it hardens; for 
J have often blown it into bubbles with a to- 
bacco- pipe till it became coloured. I know no 
other ways in which the various orders of co- 
lours can be preſerved for deliberate inſpection, 
but either in a frozen plate of water or roſin, 
or in the permanent ſcoria that appear on 
heated metals. I have counted, on the ſide 
of a clean- poliſned copper tea- kettle, the 
ſix firſt orders of colours diſtinctly and regu- 
larly ranged in the ſame ſucceſſion in which 
they appear in the ſoap-bubbles ; the firſt or- 
der being formed on that part ory the' _ 
that had been leaſt heated. oe 


s. 
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Ork. IX. WIN Ax elſe is the inflexion of 
light towards the fine edges of bodies than a 


particular caſe of refraction, in which the 


rays, after being bent by the attractive 
power, are carried beyond the refracting 


ſurface, and miſs entring it, becauſe of its 


ſmall extent? For, if the ſurface of the 
edge be produced, it will meet the inflected 
rays; and thus the inflexion will become 
properly refraction. And, in like manner, 
we may conſider the inflexion of light off 


from the e of ng as a cadre ook re- 


Rr ion . 

QukR. X. Is it not ;napoſſible aids an ani- 
5er can ſee, if the diameter of its eye be 
much leſs than the interval between the fits 


of tranſmiſſion and reflexion in Oy; that 


is, than 4-47 of an inch? | 
Qyrxk. XI. Tuxkx are eee e e 
000 ſhew that a yellow and blue ray 
mixed, make a green one; a yellow and 
blue powder, a green powder; and a mixture 
of rays or paints of all the priſmatic colours, 
a White ray or paint: Now, do not the ſame 
experiments equalſy demonſtrate, that the 
idea of N is a confuſion or mixture of the 
ideas 
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ideas of yellow and blue; the idea of white; 
a mixture of che ideas of all the colours; and, 
in general, the ideas of all compound colours, 
a mixture of the ideas of their conſtituents? 
In the experiments which Sir 1/aac Newton | 
performed. with the toothed inſtrument, the 
component colours are not, indeed ; preſented 
to the eye all at once; yet they falko one 
another in ſo rapid a ſucceflion, that their 
reſpective impreſſions remain in the eye till 
they are renewed, and therefore they muſt 


1 the, 5. g Al at W = If a 1 


„ ii %% + #- 434% 44 os ft of - 5 2 ks 
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5 2 4 


g It i is in this manger _ that philolophens explain. (Newer. 
(Opt. Quer. 16.) the appearance of a fiery circle, which is 

made by a burning body whirled about, ſwiftly. We ſhall 
here give an account of ſome other #/ enomena that flow from 
the ſame principle. 
If a white rod be moved rapidly backwards = forwards 
with an angular potion, the whole circular ſpace which ; 
runs over will appear whitiſh ; but not equally ſo, being 
fainteſt and mof} dilute in the middle, and brighter towards 
the two ſides, which ſeem to be diſtinctly terminated with 
two white rods interſecling each other in the center, of r- 
tation. (See Tas. iii, Fig 7.) 
The total impreſſion made upon "the eye by equal ſmall 
parts © of the ſector muſt be, as the quantity of light emitted 
from it and the frequency of the returns of the rod to it 


. [2 inverſely, | as the time between the returns of the rod. 
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paper be daubed all over with ſmall dots of 
blue and yellow, it will appear green to an eye 
nce to di- 
ee 


Let ABC mie the ids ſefor, —3 mM a — 1 


Acting it; the rod always returns to DC after the time of 


o one vibration: and, to any other line EC between DG 


; .and AC or AB, che mean time of its return is che ſame; for 


70 Aternately returns in twice the time of deſcribing At, 
and twice the time of deſeribing EB; fo that two ſue- 
cerding interyals of its returns are equal to the time of two 


vibrations: but the intervals of the returns to the lines Ac 
or CB are manifeſtly equal to the time of two entire vibra- | 


| ons. The brightrieſs of the ſector therefore in DC, or any | 
Une between DC and AB or BC, muſt be ſimply as the quan- 


tity of light emitted from equal ſmall portions of the ſector ; 
that is, in the inverſe Proportion of the velocities of the rod 
when in theſe lines. It is plain from this, that the ſector 
muſt be incomparably brighter i in AC- and BC, where it reſts, 


wan any where elſe, notwithſtanding that the intervals of 
teturn thither are double; that is, it will appear to be | 


hounden diſtinctly with a white rod on each fide. 
II the rod be agitated with ſmall and quick vibrations of 


ts ow, by flicking it againſt ſome ſolid body immediately | 
before it is hurried backwards and forwards with the angular 
motion, the ſector appears divided, at equal interyals, by a 
great many diſtin& rods, almoſt as bright as the two lateral | 


ones (TAB. iii, Fig. 8.) reſembling 1 the. (pokes of a ſpread fan, 
The reaſon of which curious phenomenon is | Plainly this; that 
Its angular motion. being alternately in the ſame and in a 
contrary direction to its particular vibrations, is alternately 
yectlerited and retarded or opt. In the — yy where it is 
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| point diviſible in magnitude; for its- magnitude depends 
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ftinguiſh the ſeparate points, - 'In whatever 


manner ſenſation be performed, it is certain, 


| that the organs which receive the firſt im- 


palſe from external objects cannot convey to 
us any ideas, if they, or the impreſſions made 
by them, be leſs than of a certain definite 
magnitude. A number of things ſeparately 
intangible, if joined together, may be felt by 


the touch: A certain number of inviſible 
points become ſufficient to affect the ſight 


by their united rays; and a certain number 
of ſounds too ſmall to be ud Wee 
laſt form an audible args . e Aging 


it is gate y retarded. « or pag to _ ir or ae. 
luminous or divided by white rods, for the ſame reaſon. that 


| they appear at the ſides, 


* Some Sceptics have An in the endleſs divifi- 
bility of quantity, becauſe the imagination ſoon arrives at a 
nini mum; alledging from thence; that our idea of extenſiom 
pounded of them. Nothing corporeal can be imagined or 
conceived at all which is not conceived as ſeen, handled, of = 
otherways ſenſibly perceived. Imaginative ideas are nothing 
elſe than tranſcripts or images of ſenſations, and therefore 
muſt be limited by the ſame bounds and in the ſame manner 
#5 ſenſation. Now the minimum ſonſibils is rather in all cafes 
a confuſed, -indiſtiov& and uncertain tranſition! from per- 
ceivable to not perceivable, than the clear perception” of a 
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moſt copiouſly, ought they not to appear of 
the ſame colour, whether viewed at the 


muſt ene reflect a great ſuperiority , of 


evident, from every magnifying glaſs and from every diffe- | 
the means and circumſtances of his perception. 
ideas of indiviſibles; for we receive the idea of extenſion 


axis to different objects or parts of an object: and, it is 


preferred by the beſt writers, for this very reaſon, that it 
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QR. XII. Since bodie derive; theit 
colours. from the original and / immutable 


qualities of thoſe rays which they reflect 


greateſt or leaſt diſtances? Whence is it 
therefore, that the planets whoſe ſolid. parts | 
are probably covered with vegetables, and 


green 
on the Juftre of the object. That l can be e 
or imagined which is leſs than a certain bulk, is no more an 
argument againſt the endleſs diviſibility of quantity, than 
that nothing can be felt or ſeen below that ſize ; which, it is 


rent diſtance of an object, depends not at all on the conſti- 
tution of the thing perceived, but on that of the pereeiver, or 


Nor, tho' it were granted that the minimum wi/ibile is di- 
ſtinAly ſeen. as an indiviſible point, would it follow, that 
the idea of extenſion, received by fight, is made up of the 


by that motion of the eye which is neceſſary to direct its 
well known, that the generation of quantity by motion is 


neceſſarily excludes the notion of indivifibles. It ſhould be 
remembered like ways, that a viſible object is not divided by 
the eye into a number of contiguous minima wi/ibilia ; for, to 
whatever mathematical point in the object the eye is di- 
refed, a minimum wiſibile may be ſeen there by means of a 
certain portion of the object immediately ſurrounding it. 
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green rays, appear almoſt intirely white 
when viewed from the earth? May not this 
be accounted for, in the ſame manner as the 
change of colour obſervable in earthly ob- 
jects ſeen thro a great tract of the atmo- 
| ſphere? A mountain covered wich the 
freſheſt verdure, at the diſtarice of twelve or 
fifteen miles, looks blueiſh ; and at twenty 
or thirty, eſpecially if the air be thickened 
degenerates into a dim © white, ſo that one 
can hardly diſtinguiſh it from the clouds that 
ſkirt the horizon. With reſpect to the pri- 
mary planets, it may be like ways anſwered, 
that perhaps we ſee them chiefly by light 
reflected from the air . ene _ vaſes 
round them. 

Quxk. XIII. Why is it ſo hag: to | diſtin 
guiſh green bodies winged ben "Of A ent 
W 555 

Qurk. XIV. — proceads 4 oi 
heſs of the ſky? Since it is certain that no 
body aſſumes any particular colour, but be- 
cauſe it reflects one ſort of rays more abun- 
dantly than the reſt; and ſince it cannot be 
ſuppoſed that the conſtituent parts of pure 


adlir are groſs enough to ſeparate any colours 


of themſelves; muſt we not cenclude, with 
Voi. K Sir 
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Sir Tſaac Newton ®, that the violet and blue- 
making rays are reflected more abundantly 
than the reſt, by the finer vapours diffuſed 
thro' the atmoſphere whole parts are not 


big enough to give them the appearance of 


viſible opaque clouds? Do not thoſe who 
fay +,-that; the ethereal blue proceeds from 
the mixture of the ſun's white light reflect- 
ed faintly by the atmoſphere with the perfect 
blackneſs of the celeſtial ſpace behind, re- 
vive, without any neceſſity, the antient con- 
fuſed notion, that all colours may be formed 
by certain compoſitions of light and ſhade ? 
Altho' the atmoſphere reflects more blue rays 
than what go to the formation of perfect 
white, it is eaſy to conceive how coloured 
bodies, illuminated by it, may not be ſenſi- 
bly tinctured with blue. Let us ſuppoſe, 
that the atmoſphere reflects more of blue 
rays than of the other colbars, and that ver- 
milion reflects 22 of the red rays incident 
upon it, and 2 of every other, colour; 
it is clear, that the red rays, reflected 
by the vermilion, will ſtill exceed BY blue 
reflected by it, as 19 exceeds 1+ +: fo 


that 
®* Opt. heck n; part 3. prop. 7. 
+ Nature diſplayed, vol. iv. And Mela. Phyſ. 5 $405 
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that the pority of ies red olour will not be 
ſenſibly impaired. But, to ſhew: that! in 
proper circumſtanees, the blueiſfr eotour -of 
ky-light may be ſeen on bodies illuminated 
by it, as it is objected "ſhould always hap- 
pen; "expoſe to the ſun · beams, on 4 clear 
cloudleſs day, a ſheet of White paper, and 
place on it any opaque body; yow will per- 
ceive that the ſpace of the ſhadow,” which id 
illuminated only by the Ry, appears remark- 
ably blueiſb, compared wilh the reſt of the 
paper which receives the ſun's direct rays. If 
certain white: and black paints mixed together 
produce blue, it is becauſe the black is not 
perfect ſhade, but a dark blue or purple + f. 
Any mixture of whiteneſs and true black 
can only form a fainter white or grey, which 
has no more affinity with blue ras with red 
or any other colour. e 
Quxx. XV. Is not the opinion which Sir 
Iſaac Newton ſeems to have had , and, lince 
him, the generality f philoſophers, con- 
cerning the cauſe of the various PO, re- 
| flected 
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flected by the clouds at ſun-rifing and ſetting, 
liable to great difficulties ? For, why ſhould 
particular time and neyer at any other, of 
ſuch magnitude as to ſeparate theſe colours? 
And why are they rarely, if ever, ſeen tin- 


ctured with, blue and green, as well as red, 
orange and yellow? Is it not more credi- 


ble that the ſeparation of rays is made in paſ- 
ſing thro the horizontal atmoſphere ? and 
that the clouds only reflect and tranſmit the 
ſun's light, as any half tranſparent colourleſs 
body would dg in their place? For, ſince the 


atmoſphore, as was ſaid in the laſt query, 
reflects a greater quantity of blue and violet 


rays than of the reſt, the ſun's light, tranſ- 
mitted thro. it, ought to draw towards yel- 


low, orange, or red; eſpecially when it 


paſſes thro' the greateſt tract of air: accord- 
ingly, every one muſt haye remarked, that the 


ſun's horizontal light i is ſometimes ſo deeply 


tinctured, that objects directly illpminated by 
it appear. of. 4 high orange ar even red ; at 
that inſtant, is it any wonder that the colour- 
leſs clouds reflect the ſame rays in a more 
bright and lively manner? It -is pbſervable, 


that the clouds do not t commonly aſſume 


their 
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their brighter dyes till the ſun is ſome mis 
nutes ſet; and that they paſs from yellow to 
a flaming golden colour; and thence, by 
| degrees, to red; which turns deeper and 
deeper, tho Se, till the ſun leaves them 
altogether. Now, it is plain, that the clouds, 

at that time, receive the ſun's light thro a 
much longer tract of air than we do at 
the inſtant of ſetting, perhaps by the diffe- 
rence of a hundted miles or more; as may be 
computed from their height or the duration 
of their colours, 1s it not, therefore, na- 
tural to imagine, that, as the ſun's light be- 
comes always ſomewhat yellowiſh or orange 
| in paſſing thro” the depth of the atmoſphere 
horizontally, it ought to incline more and 


more from orange towards red, by paſſing . 


 thro' a ſtill greater length of air; fo that the 
| clouds, according to their different altitude, 
may aſſume all the variety of colours, obſer- 
ved in them at ſun-riſing and ſetting, 'by 
barely reflecting the ſun's incident light as 
they receive it? I have often obſerved with 
pleaſure, when in Switzerland,” that the 
| ſnowy ſummits of the Alps turn more and 
more reddiſh after ſun-ſet, in the ſame 
manner as 327 clouds. What ate the 
famg 


DE A 


reſume that datk leaden hue which they re- 


tays ceaſe to ſtrike upon them ? For, if 
their gaudy colours aroſe, like thoſe of the 


| ad mly by the atmoſphere. About the 


this faint green gradually changes into a red- 
diſh, brown; becauſe the ſun's rays, by 
paſſing thro more air, begin to incline to In 


_ pzure, by 3 thro a Rill qt length 


. 
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fame colours much more rich and es or 


in the clouds, i is their ſcmi-tranſpitenty June abs 


a with the obliquity of their fituation, 


"'Dors it not greatly confirm this explica- ra) 
tion, that theſe coloured clouds immediately 


ceive from the ſky as ſoon as the ſunꝰs direct 


foap-buþble, from the particular ſize of their 


: a they would preſerve nearly the fame © | 


; a 0-2 


time of ſun- let « or a little after, the lower part 
of the ſky, to ſome diſtance on each fide from 
the place of his ſetting, ſeems to incline to 
@ faint. ſea-green, by the mixture of his 
tranſmitted beams, which are then yellowiſh, 
with the ethereal blue: at greater diſtances, 


orange: and, on the oppoſite ſide of the 
hemiſphere, the colour of the horizontal 
ſky inclines ſenfibly to purple becauſe his 
tranſmitted | light which mixes with the 


of 
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of air, becomes adh f. a8 ve. have. ſaid 
above. 25a 
To e diſlinckly "hos he Fe 


rays, by paſſing thro! a greater and greater 
J quantity of air, change by; degrees from 
white to yellow, thence to orange, and laſtly 
t Wto red, we have only to apply to the atmor 
sphere, what Sir Iſaac ſays (Book I. of. his 


colour of tranſparent liquors in general. 
ls it not the ſame coloured light of the 
riſing and ſetting. ſyn which tinctures ths 


clouds, that, being thrown by the refraction 
t of the atmoſphere into the earth's ſhadow; 

1 gives the moon ſometimes, in total eclipſes, 
o ebe obſcure reddiſh colour of brick? Ag 

sche rays which paſs thro the greateſt tract of 

„Heir, become reddiſh; thoſe which paſs thro 

„ cde leaſt, yellowiſh; and the intermediate 

- 


ones, orange: the red muſt; converge, faſteſt 
Wnto the ſhadow ; after them, the orange; 
and laſtly, the yellow: fo, that the whole 


© {pace of the earth's ſhadow, from the point 
il Wet the cone to about ſemidiameters from 
s he earth, being filled with a faint light, 
c {Whoſe colours verge always more to red 
h Wn *pproaching the earth; | the colour of the 


OY 


W Optics, part 2. prop. 10.) concerning the 
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moon, in total eclipſes, muſt needs vary like. 
ways, according to her diſtance from the 
earth at the time of obſervation ; and, if! 
miſtake not, be always more inclined to red 
at entering and leaving the ſhadow, than in 
the middle, Let Aſtronomets determine, 
whether the phenomena agree with this 
theory. It is not ſurprizing, that this re- 
fracted light is very faint aftid obſcute at the 

diſtance of the moon; ſince its mean denſity 
there, will be as much leſs than the denſity off 
the light of the ſetting ſun, as the annular ſpaceſ] 
of the lower air thro' which it paſſes, drawn 
into the moon's horizontal parallax, is leſs than 
the area of a great circle of the earth drauf 
into four times the exceſs of the horizontal 
refraction of the atmoſphere above the ſame 
gw: that is perhaps as 1 to or more, 
© Quxx. XVI. I have obſerved, when at ſes, 
that, tho' I preſſed my body and head] 
firmly to a corner of the cabin, ſo as to be ff 
reſt in reſpe of every object about me, the 
different irregular motions of the ſhip, in 
folling or pitching, were ſtill diſcernible by 
the fight: How is this fact to be reconciled 
to optical principles? Shall we conclude 


_ the 7 by the ſudden motions of the 
_ 
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veſſel, is toſled aut of its due poſition Or, 


if it retains a fixed ſituation in the head, is 


the perception of the ſhip's motion owing to 


a vertigo in the brain, a deception of my 


imagination; or to what other cauſe? 


Quzr, XVII. Has not gold been N 
by beating, to a degree of thickneſs, little 


exceeding that which muſt be aſeribed to its 


colorific parts, according to Sir Jaac Neu- 


tons theory? But, how can it cohere into a 


continuous leaf, ſo, as to leave no viſible 


pores, unleſs there be many of its compo- 


nent particles contained in its thickneſs?? 

QuER, XVIII. WHEN | one looks ſtedfaſt- 
ly at Sirius or any bright ſtar not much ele- 
vated above the horizon, its colour ſeems not 
to be conſtantly white, but appears tinctured, 
at every twinkling, alternately. with red and 
blue: To what is this appearance -owing ? 
Is not the ſeparation of colours by the re- 
fraction of the NES too So to be 
perceived? TR t 

Quer. XIX. \Bonzzs: Ac black 55 
burning; becauſe they are reduced into 
very ſmall ns but, whence oy that 
Vol. II. e moſt 

1 Newt, Opt. Bok pr * prop. yt | 


Do 
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moſt bodies, When further burned to —_ 
Ae a grey or whitiſh' colour? | 

Qorx. XX. SixcE the cauſe of blackneſs 
in bodies'is the ſmallneſs of their tranſparent 
parts, which renders them incapable of fe- 
flecting any colout 3 how can black bodies, 
folid or fluid, be at the ſame time opaque ? 

Can light be finally ſtifled by the refractive 
powers of the particles alone? or, ought it not 
rather to make its way thro the body, if 
there be no reflexion, without any ſenſible 
loſs, altho' the' ſeveral rays might iſſue in 
various directions? And, may it not be de- 
manded, in like manner, concerning all co- 
loured opaque bodies, How all ſorts of light 
can be ſtifled and ſtopt within a body, whoſe 
internal parts are fitted to reflect only one or 
two colours, and tranſmit all the reſt? 
Quxx. XXI. Ir the parts and pores of 
pellucid bodies be much leſs than the leaſt 
interval between the fits of reflexion and 

tranſmiſſion; it is plain, that rays of light, 
entering a part or pore in a fit of tranſmiſſion, 
will not be reflected at its back ſurface: and 
thus it may be underſtood, how all rays that 
enter the firſt ſurface of a tranſparent body 
continue to be tranſmitted thro' its ſubſtance 


tranſparent body, and are 


_ obliquity, to their inter 
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to the, greateſt, diſtances, du, if the, rays are 
always put into a new, fit of ,mo/k eaſy tranſ- 


miſſion at entering every new: pore. gr; patticle, 
But is not that ſuppoſition, contrary. to What 
Sir 1agc teaches elſewhere 4 That the fits of 


reflexion and. tranſmiſſion. icoptinye-to.x5turn 
at equal intervals, after, a ray has, entered 4 
hu een 
pagated to the greateſt diſtances? !, And, if 
this be true, how gan the. rays; be tranſmitted 
to any. ſenſible diſtance,;. fings,they, muſt 
often rive in fits of gaſy reflexian., at, the 
common ſurfaces of pores and particles J, But, 
altho' it could be underſtood by, the. dogtring 
of the fits in light why;there is no reflexiun 
from the: interior parts; of Water and other 
pellucid mediums tn does not the rectilinear 
tranſmiſſion of light thꝛo theſe bodies in all 
directions, and conſequenzly;in all degrees of 
0 Parts, prove, that 
theſe. parts, upon account of their minuteneſs, 


loſe, their powers of refraction gs well as 
reflexion? And to what known ee of 


light or bodies e can Wa ve ee 


* News. FAY Book ni. part 2. prop. 15. 
} WA. Book 4. part 3. Prop. 4. 
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""Qurx; XXII. Ir che fits are produced by 


an alternate acceleration and retardation of 
the particles of light,” ſome of the particles, 
which" are Witt enou wi to be tranſmitted at 


* * * 1 


overcome this hip power more 2 2 
than others; namely, thoſe that happen to 
be in their” point ef greateſt celerity or 
neareſt! to it: Now, muſt not rays that are 
moving with differerit velocities be different- 
ly bent from their cor e, as 'we argued 
above with reſpect to IGniphe-colbtrca rays, 
by the fame refraRtive'ower ? Why" there- 
fore is not every beat of light, homogeneal 
or heterogeneaf, diffoſte by refraction into 
innumerable rays, according to the reſpe- 
ctive velocities with which they entered the 
tefracting ſurface? Is it a ſufficient anſwer 
to this query, That uhiet. are fartheſt. 
from their point of greateſt ſwiftneſs will be 
moſt bent in a direction contrary to that of 
refraction, by the reflecting: power, and will 
therefore only return to the direction of 
ſwifter rays by a greater degree of refraction? 
Qurx. XXIII. Sir Jaac Newton juſtly ar- 
gues, that light muſt be reflected at a diſtance 
from bodies; ne the moſt poliſhed ſur- 
face, 
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face, being extremely rough and uneven in 
reſpect of the particles 'of light, would di- 
ſperſe them indifferently in all directions, if 
they rebounded: from it by Ririking: * But, 
vill not the like difficulty ſtill remain, vi. 
how light can be reflected or refracted regu- 
larly by the beſt- poliſhed ſurface, if che 
power of the body proceeds from an attra- 
gion or repulſion belongitig to each phyſical 
point? It might be perhaps ſuppoſed, that 
the repulſive power produces reflexion at a 
diſtance ſo great, in reſpect of the ineqj Y 
Wities that are left-i in poliſhed bodies, that the 
Airection of force, reſulting from their joint 
Eon, may be very nearly perpendicular to 
me general ſurface of the body; and this 
might tend to account for the regular refle- 
xion from the anterior ſurface of a denſer 
mdium. But, will this ſuppoſition ſuffice 
for explaining the regularity of refraction, 
and of reflexion, from the poſterior ſarface 
pf a denſer medium: in both which caſes, 
the light muſt actually enter the pores of the 
Hauracting body, and therefore approach 
much nearer to one inequality than another; 
(ſince the pores, by which it enters, are cer- 
tainly much leſs chan thoſe incqualitics? In 
Water 
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muſt, certainly be the caſe, if their globuly 


particles touch one another, as is commonly 


concluded from their incompreſſibility; for, 
as.2 number of ſpheres laid together leave no 

rectilinear paſſages between them, the tranſ 
mitted light muſt paſs thro the component 
particles; and therefore the pores, by which 
it enters, muſt, be much leſs than the whole 
hemiſpherical ſurfaces of the particles which 
evidently conſtitute the inegualities of the 5 4 
neral ſurface of the liquor. # 
. Quer. XXIV. How. des light. prefer . 


nas cqurſe i in paſſing thro air, abr. 


and other claſtic fluids? Will not the diff. 


culty ſtill continue, whatever ſabtility or 1a. 
lity is aſcribed to theſe mediums; fince the 
powers from whence their elaſticity ariſes, E. 


muſt prevail thro all the free ſpaces that in- 
terveen their particles? Muſt we not, there · 
on e that the 1 *.; 0 are not 

7 PIs ſubjeck 


We are certain, that the inequifitics of a craggy rock 
or tough wall are much greater than the particles of air 
er their diſtance from one another, by which their re- 
polfre powers are probably terminated ( Nexwr. Princip.) 
Why is ſound, therefore, reflected fo regularly from ſuch 
bodies, that the echo is faintly heard, except at an angle of 
weidence equal to the mes of reflexton ? 
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aſs thro the ſphete of their action? Dots 
Hot the refraction of light towards the per- 
Pendicular, out of the celeſtial ſpaces into 


icles of air? Would it not be extravagant 
and incongruous beyond meaſure, to imagine 
Phe ærber ſo ſubtile, in reſpect of light, that, 
Who' it be driven out of the way by the.rays, 
Ws air is by common projectiles, it is not ca- 
Pable of retarding them ſenſibly in their mo- 
don from the moſt diſtant fixed ſtats to out 


ies, in the phyſical part of Optics, whoſe 
Wolution is ſought for in vain from any prin- 
Wciples hitherto diſcovered, ſhew the neceſ- 
ity of extending our views arid inlarging 
our ſtock of principles by further experi- 
mental inquiry? Such objections are not to 
be conſidered as demonſtrations of the Fe: 
hood of our preſent theory; but as proofs 
of its dare, rn, 10 INN 
x& 8 tion. 

1. Drs CAR TES, contenting bitnſelf with 4 


from 


ubject to theſe repulſive powers, tho they 


ir, even prove that it is attracted by the par- 


ye? Do not theſe and many other diffeul- 


ſuperficial and inaccurate knowledge of the _ 
las of impulſe, vainly dreamed, that he 
of 155 kot poſſeſſion of the univerſal- cauſe 
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from whence all effects i in N ature are den ee 
ved; when, in truth, he Was unable to del che 
duce from them the ſimpleſt caſes. of coll bolt 
fion. Many in this age, who write and \pe. wag 
culate on phyſical ſubjects, ſeem to fall ini 

a like error; while they employ their who DN 
ſtudy i in da g to reconcile all p A 
nomena with the new principles diſcovered þ * 
Sir Iſaac Neuron: and, when they find, f . 
their mortification, that this will not alway n 


ſucceed ; phanomena mult be diſguiſed, aui 
Nature tortured, to hide their | ignorance 
From the lazy method of philoſophizing inf 
the cloſet, among books and diagrams, then 
never aroſe, there never will ariſe, / any dil 
covery of conſequence: Great inventors u- 
| ſually underſtand the extent of their om 
principles too well, to leave much of he * 
ee of them to . 
Tux diſcovery of the different teſfangi 
lity of the rays, was an ineſtimable addition 


to natural knowledge; as it ſerves, at once £ 
for explaining innumerable phenomena in Na- 0 
ture which flow from it as immediate and n 
neceſſary conſequences: and, if it ſhall be 
demonſtrated by the obſervation propoſed in 
Ne 49. that the different y- coloured rau 


really 
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„ „ ff 4 


3 We 1 Nees: N 

THE Whole ſyſtem of Nature i is one im- 
menſe ſeries of cauſes and effects, whe hoſe be- 
| ginning and end are equally: hid* in the 
depths of infinity. Only a ſmall,” a very 
ſmall portion of it, comes under our imme- 
diate obſervation; being expoſed alike to 
the ſight and other ſenſes of all mankind. 
Almoſt every phenomenon is, at once, the 


, 8 cauſe of manifold effects; and one effect, 


among many, of a ſuperior cauſe. The bu- 
ſineſs of Science is to extend our views, by 
| unfolding the latent cauſes which exiſt in 
| Nature ; and thence explaining their mani- 
feſt effects. The diſcovery of one ſuch 
real cauſe, unknown before, if it be of ge- 
neral or very extenſive influence, as that of 
univerſal gravity, is to be eſteemed a great 
| advancement of natural philoſophy. To 
undervalue ſuch a diſcovery, as ſome have 
done, becauſe the cauſe of that cauſe, can- 
not yet be aſſigned, is highly abſurd ; ſince 
the ſame objection muſt for ever 7 kan 
Vol. II. NM 5 


* 
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9 7 


all caulcs, except ? tary ones; Which at 
certainly 7 Fernoved far beyond the reach 4 
9 Hüman Macy. The prop per office, an 
higheſt boaſt of true philoſophy, is, to 
bring. us ſtill nearer to the DIT V, by 104 
ing us upwards, ſtep by ſtep, in the ie 


5 ok * Nature. 
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An eaſy. Method of cmputing the Patol 
W the Moon * * 57 | 


T AB. 1y. i ft 1. Is from 8 85 
center of the ſun, 3 a right line OW 


carried round, always touching the earth / 8 ſur⸗ 
face, this line will form Pl conical 3 
which, being cut, by a plane paſling tl through 
the center of the earth, at right angles to the 
line joining the centers of the 1 5 and earth, 
the ſection, ſo made, j 1s the d di 47 the earth, 
2. Tye lame conical ſu rface will cut o off a 2 
circular portion of the moon's 5 ſphere, = WN 7 $3 
E | within which, any arches, intercepted by 
lines drawn from the center of the ſun and e ex- 
tended to the diſk of the earth, will be nearly 
in the ſame proportion to one another, as the 
reſpeQive diſtances intercepted on the diſk. 
Wt Hence, c being the center of the c circular 
portion, wee the eclipti ics if the ſemidjameter 
of the diſk be expreſſed by the number of ſe · 
conds in the arch c 9 or, ge = horizontal pa- 
| rallax 


ft 


. Novembie 6th; 1755. 
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drawn on the diſk will be expreſſed by the ſe- 
conds of its correſſ pondent arch of the moon's 
| ſphere. Rh 

4. LeT C be . center of 8 dit, WE, 
N S the projections of w e the ecliptic, and 
75 a circle of latitude; WN E being the up- 
per or northern ſemicircle, and WS E the 


lower or ſouthern, Let V be the place of a- 
ny given vertex on the diſk, and v the cor- | 


reſpondent point in the moon's ſphere ; ; VA, 
VB, perpendiculars to NS, WE, and vg, 


vb their correlatives. If the point © be the 


true place of the moon, i. e. if the viſible pla- 
ces of the ſun and moon be the ſame, then 
will VA be the par. lon. “ 2©, and VB 
the par. Tat. to a ſpectator at the point V on 


the diſk, or at the given vertex on the ſurface | 


of the earth. For the par. lon. » 2© is the 
difference of the vi. lon. » 2 © obſerved at 
V and C: but the viſ. long. > 2 Oobſerved at 
C, is the ſame as if ſeen from A; therefore 
the par. lon. » 2 © is equal to the difference 
of the viſ. lon. , 4 © obſerved at V and A, 

which is equal 10 the arch va the meaſure 
ef VA. In like manner, V B may be proved 


3 


rallax of the moon from the ſun, every line 


PTY 


89 benen tis wht Mo =». 


- ii». a 


— 
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to be the par. lat. 5 2 83 the vil. lat. being 
the ſame when obſeryed at B or c. 
5. In any other poſition of the moon, if its 
diſtance from the point v exceeds not one de- 
gree, which it can never do in the time of an 
eclipſe ; the parallaxes, to a ſpectator at the 
point V of the diſk, will continue nearly the 
ſame as before, without any ſenſible alteration. 
Let / be the place of the moon, Id, I/, perpen- 


diculars to cn, ce, and let / n Va, be pro- 


duced till they meet in the point g, and let 14 


| meet with vb in the point / ; the viſ. lon, Þ 
4, will be nearly the fame at the points 
g and J. Therefore the viſ. long Þ 2 ©, ob- 


ſerved at V, is the angle under which the- 
arch vg is ſeen from that point. But the arch 
vg will be ſeen nearly under the ſame angle 
from the points V and C; and conſequently it 
is the meaſure of the viſ. lon. D 2 ©. But the 
true lon. is dl ag: therefore vg—ag = va 
is the par. lon. D ©. Again, ad g =vif. 
lat. y 4 O; and cd=f1= tr. lat.: therefore 
DAC AAN dc Spar. lat. 0 % S. 

6. Bur theſe parallaxes va, vb, and the 
viſ. lon. and lat. g, vt, ſuppoſe the ſpectator 


at the IO * on the e whereas his 


true 


rr pp A — ay” Es — « 4 "i s r 
2 q 
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true place is at the correſpondent point, of 
the ſurface of the earth 3. gonſequ ently, 


the vil. lon. and lat, ). 4 O, vg, ot 


muſt be increaſed in the ratio of the di- 
ſtance ol the point v from the ſpectator- : place 
on the ſurface, to its diſtance from the point v 
on the diſk. But, as the horizontal ſemidiame- 


| ter of the moon ſhould likewiſe be er eaſed 


in the ſame ratio, it will equally anſwer the 
purpoſe of finding the times ang phaſis of an 
eclipſe, to let theſe continue unaltered, and to 


_ diminiſh the ſun's apparent ſemidlgemfier in 


the ſame ratio. 

7. LeT.CP be the axis of the earth pro⸗ 
jected on the diſk, F MD the ellipſe into 
which the parallel of the given place i is pro- 


jected, DF its greater axis, O M its leſſer ſe⸗ 
miaxis, V G perpendicular to CO; MH, 
. GK, perpendiculars to CW, and MI, G L 
at right angles to CN ; and, for ſhortening 
the rules, put CW, the ſemidiameter of the 
diſk, or the horizontal parallel > 4 ©, equal 


to the radius of the tables of ſines and tan- 
gents. 


8. Fox N the e V A, 


v B, it will be convenient hrſt to ſuppoſe the 


ſun in the meridian, and the place of the ver- 


tex 


ö 


+ WW. ͥ , ˙-A Y 4 e 


. 


ale * * 


9 n bs. 


leid. par. lon.) 0 liz Hcz — Ment merid, , ang. 
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tex at M; then to comp are! L the variation of} pa- | 


 rallaxes, for the given ene, from non. 


9. THE meridian par. lon. ) ꝙ O is MI or CH ; 


| and the meridian par. Lat. 32 ©-s MH or 


CI: for finding which the requiſites are, 


Sine 2 een 7 5 Fry Th: ; G | | 
Caf. $ of the lus, ˙¹ - tet Tos © 
Sine N of the declination of the ſun, = _ dom the 


2 or PON'SS = = complement of the meridian ale * Ahe 


OE. 4 


de 8, lat. p X cool decl. © North. if the lat. Norch. 
8 South 5 pl. be 2. South. 


oM Col lat. 85 S, decl. © of a contr, pc, 9 the veel. Q- 


4 


al Dis. of oC and oM 1 ie the "WF 
CME Sum are of. . er 1 1 5 


Eaſt Sommer Winter ſolſtice C North. 
Welt ande f win bel Same r SH CMN, South. 


| Meri, per la. Da =MH=IC=— . $,merd.ang F 


10. Tur variations from the merid. parallaxes 


„ fs << 


; to be made up, each of two parts ; which are the 


projections of MG and GV upon CW for the lon. 


and upon CN for the lat.; : the former xy HK, 
PISS. oo ns ond "KB; 
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KEK B; and the latter IL, LA. For finding which, 


— 79 to, 
el no 
5 = 5, deg- 2 noon; - — 


Col. lat. pl. X S, deg. 2 noon. 
— — | R 25 ö f 


Hin of the Pax. Lon. 5 a 0. Ko 


merid. ang. 


Pant = = exe 


128 7 
| ah, bo Fg 


wer TREE 


35 when de fn 1 0 


Variation of the Pan. LAr. D 40. 


| ad Parr = Ra _ GV Xeof. merid. > 


beſides the be fron g requilites, there is required 


* 
5 
4 1 * 


" Party = = MES geen en hann 0 


* = 2 FLY — 1 


— 


- 


ve .vH 


if br 8. lat. 2 = ded. als hen the ati. 1. 


| 2d Par = = 


| Poſitive 
Negative 3 EB 7 67 F, 9 2 1 
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11, By arte 63! the part to be ſubtracted 
from ine apparent 115 O, muſt bear the 


fame proportion to the whole, 4% kli dis 


ſtance of the vertex on the ſur fa ace"of the 
earth from its point on the diſſe, to che di! 
ſtance f the points V, ; which is nearl: 


1 the fame with the ſemidiameter of the 


moon's orbit, and may always be cxpreſſed 
by a conftarit number; 61. that of the 20 


of a degree equal to the radius of 4 circle. 


The diſtance of the vertex ftom its point on 


| the diſk may be conceived to be made up of 


two parts, pofriue, or negative © the firſt of 
which is the perpendicular diſtance of the 
centte of the given Parallel cirelc from the 
plane of the diſſa; the ſecond part is the per- 


pendicular diſtance of the given vertex from 8 


a plane paſſing thro the fore ſaid centre, and 


baralel to the di. tt * 094, PR 


1 
'S > N 8 118k * 4 SIDE 7 7 
* x. 1 14 ＋ #4. "bs 1 & + # * * F 3 1 


0 Neg. ne 


117 


r give hout * by Flag 0 — 
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12. Ir would be.caſy; from the foregoing | 


rules, to conſtruct tables of the parallaxes for 


any given latitude, Such tables would be 
ſufficiently exact, if calculated for every 
third degree of the ſun's longitude, and e- 
ery quarter of an hour from noon to 6 
cee 19900 for radius, or the ho- 
riz. par. ? 4 O. The equation to be ſubtra- 
ged. from the apparent ſemid. ©, needs only | 
be calculated for every 1oth degree of longi- 
tude, - and every half hour from 1 to 6 
Non taking the mean ſemid. O. 
13. I the given time from ee 
than: 6 hours, ſubtract it from 12 hours, and 
the lon. © from 12 ſigns; and, for the re- 
maining time and longitude, ſeek the intite 


R 4 © 


parallax, and the equation for the ſemid. ©, 
changing its fig. „ 0 v0 le 


14. SUCH tables, tho” VER: eng "RY a 
particular latitude, 24 eaſily be made to 


ſerve for any other latitude. For the varia- 
tions fromthe ierKlian i are always 
proportional to the coſine of latitude; And 


the meridian parallax, whether of, lon. or 


lat. is made up of the ſum or difference of 


two parts; the firſt of which is proportional 
to the ſine,” the lecond to the coſine of lat. 
7 Theſe 
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Theſe two parts for the tabular latitude are 
found thus. To the given lon. © add 6 ſigns; 


and take out the merid. parallax anſwering 


to each longitude. | Half the ſum of theſe 
gives the 1ſt part, and half their difference 
the 2d part, to be added to the firſt when the 


merid. par. for the given lon. Ois greater than 
the other, and to be ſubtracted w hen · leſs. In 
like manner, the equation for the ſemid. O 
conſiſts of two parts; the iſt of which is pro- 
portional to the ſine, the 2d to the coſine of 


lat. The iſt part is the equation for the given 
lon. ©, and 6 hours from noon ; and this 


ſubtracted from the equation for the given 
lon, O and hour 8 noon, gives the | 
2d part. FO ee 

15. Tur ſame rules will ſerve ws finding 
the moon's parallaxes from a fixt ſtar or pla- 
net. If the ſemid. of the planet have no 
ſenſible magnitude, there will be no place 
for the correction mentioned in art. 6. But, 
as the requiſites could not be found from the 
common tables, if the ſtar has latitude, it 
will be convenient, firſt, to ſuppoſe it has 
none, and afterwards to apply a proper cor- 
rection. Beſides, the proceeding in this way 
will make the tables already deſcribed: to be 
F . | „ 56 
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of the ſame uſe as in ſolar eclipſes, ſubſtitu· 


ting the lon. & for the lon. ©, and, for the 
hour from noon, the equatorial diſtance of 


the ſtar's ecliptic place from the meridian, 
converted into time at the common ate of 
15 degrees to an hour. 


16. Ir the ſtar Hh ts. _— the 


true Ion. and lat.) 4 & are meaſured by ar- 
ches, from the center of the moon, perpen- 
dicular to a circle of latitude, and to a great 
circle at right angles to it, both er theo! 


the ſtar.” | Hence, 


ile cad ws 8 5 5 lat. 5, ſo tr. lon. > 
4 to the ſame projected. And, 
As col. tr. lon. p 4 & to radius, ſo tan, 


tr. lat. D to the ſame projected: or, 


without any ſenſible error, ſo tr. lat.) 

to the ſame e . 

17. To find the 1 of the 8 
laxes for the latitude of a ſtar; let CW 
(fg: 2.) be the ecliptic on the'earth's ſur- 
face, N its pole; CN a circle of latitude 
thro' the ſtar; W its-pole ; V the given ver- 
tex, CD, the lat. ; WVA a great circle 
fire! * vertex V, meeting with the circle 
of 


r ˖ ˖ On 
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of latitude in As, WD another great circle ; 
VB, Vs, arches perpendicular to WC, WD, 


Then WA is a quadrant, and the fine of VA. 


\ 4 
is the par. lon. D A*; whether the ſtar has | 


3 


latitude, or not: the ſine of VB is the par. 
lat. if the ſtar be in the ecliptic; but, if it is 
Win the circle WD, the par. lat. will be the 
fine of VS; which may be found from the 
parallaxes of lon. and lat. given for the Ely 
| por Parr of the ſtar: : ps | 5 


* 


11 csv V Tx — * E 


RXS, vB (par, lat.) 
{1 8 WV 


8, VWB = 


3 18 CWD, if the lat x be N 


8, vi go Try S, WV XS, VV 


18. Since the radiqs of the tables of ſines 
rag tangents was all' along taken for the ho- 
ar. > O or * ; the parallaxes and 
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F 


4 glei if Kepler s Wales: » Mar ritt 
een of Edinburgh *, LOA 2015 


HO the problem propoſed by the cele- 
brated Kepler has been ſolved. by ſeve- 
: ral Mathematicians of great note: yet, as. 
| this is of conſiderable uſe in, aſtronomy, it is 
; oped.1 the following. ſolution may be agree- : 
Poe to ſome.z, as it requires acleſs degree of 
Vowledge in the more difficult parts of Mar, 
1 P, than Ah. ache en Pas It 


: 
7 
4 


PROP. 15 55. v 9 5 


r there be a ſtreight line AB, and 
Cob a portion of a curve wholly : 
© concave towards AB 4 and draw. AC, 
BD parallel to each other, ee 


4444 * 


| the curye in CD; ler 0 Ben BB 


3 


| . December 4. 1755. 
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STEwaRT, Profeſſor of Mathematics in the | 
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gent to the curve at C, meet BD 
in E; join AD, AE, BC, and let 
AE meet the curve in F: the tri- 


” angle ABC will be greater. than the 
ſector raf but dels than ache g ſe- 
ctor ACP. bibel! 


1 eb. "Beeiiſe AG, BE, are tale 
the triangles, ABC, AEC, will be equal: 
but the triangle AEC is greater than the 
ſector 'ACF; therefore the triangle ABC 
is greater than the ſector ACF. Again, be- 
cauſe AC, BP, are parallel. the triangles, 
ABC, Abc, are equal : but the triangle 5 
ADC is leſs than the ſector ACD; therefore 
the 1 1 8 is how than the ome ACD. 


* $Þ 


Let | there be 4 ee AEB, __ 

AB, and let 0 D. be two o points n 
| 5 une AB; draw DE' to ay 11 
| 985 3 3 - E 
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gor ACE will be Jeſs than the ſector AD . 


| with the ſector BCE, is equal to the, ſect 
5 ADF Kae Wk the NIC BDF, and the 


10 


4 
87s 


T in 2 curve, and draw CF para} 
lel to DE, meeting the curve nr EF; 
let EG, a tangent t to the curve at, E. 


AY Ja $30, 


meet CF in G, and; join DF, DG, 
and let DG meet the curve in H; 


let the point D be between the 


points, A, C: the fector ACF will 
be greater than the ſector ADH, 
but leſs than the {odor ADE; and 
che ſector BCE will be greater than 


de ſector BDF, die leſs than the 


8 
105 7 i"; "2 
rr 1311 15115 


18 AC nib 
BrcavsR the triangle DEC: is greater:t 91 
the ſector EDH, let the ſector. ADE | e added 
to both ; „ and the ſpace ACE will be. greater 
than the ſector ADH: 3 and, becauſe the tri- 


'BDH, © 


ES OED of 7 i 


LE 


# 4 * f* 
* 

E £1 

* 


OW? 


angle Dre is leſs than the ſectot EDR, let 


the ſector ADE be added to both; and. the 


AGAIN, becauſe the ſector ACE together 


ſeftor 
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ſector AE is leſs than the ſector ADF; 
therefore the ſector BCE is greater than the 
ſector BDF; and, becauſe the ſector ACE to- 
gether With the ſector BCE, is equal to the 
ſector ADH together with the ſector BDH, 
and the ſector ACE is greater than the ſector 

ADH; therefore the ſector BCE Wh L by. leſs 
> fp the ſector BDH. 


4 PROP, m.  PxoBL. I, Fig. 3 


be be a given c circle AEB, and 
let D be a given point within the 

circle; and from D let there be 

drawn DE, DF, to two given 
1 points, E, F, in the cirele: granting 
the quadrature of the circle, it is 
| 3 to draw a line DG meeting 
the are FE in G; ſo that the ſector 
EDG may be to the ſector G DF in 


. Aa given ratio, ſupp PPC * that of xx to 5 


Lx c be the center f the t 221 join 
* oF; ay DH, DK, hs gy to 


"= 2] 


Px In — 82 


mts, Hoy OD wx DS 


e > HpFwed 7c , Ow res ww _ rue ho — hg ED oo» 


_— 
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CE, CF, meeting CE, CF. in H, K; and let 
EL, FM, de Itangents to wa whe at # ths 
1 points, E, Fe 501 £5119 
Broausx the; points, D, E, F. are given, 
and the circle. is given, the ſector DEF will 
be given; and, becauſe the ſector EDG is to 
che ſector GDF in the given ratio of m to 7, 
me ſectors, EDG, GDF, will, each of them, 
be given in magnitude. In the tangent EL 
take the point L. towards Fu; ſo that, joining 
HL, the triangle HEL may be equal to the 
ſector EDG: again, in the tangent FM take 
che point M towards E; ſo that, joining KM, 
che triangle KEM will, be equal to the ſector 
FDG; it is evident, the Points, L, M, will be 
given. Join DL, DM, meeting the circle in 
N, O; the point; G will fall between the 
points, N, O. For, becauſe EL, FM, are 
tangents to the circle at E, Fa the angles 
HEL, KFM, will be right; and therefore 
DH, EL, will be parallel: likeways DK, FM, 
will be parallel; therefore the triangles, 
DEL, HEL, will be equal, and likeways the 
WJ triangles, DFM, KEM, will be equal: and AJ 
therefore the ttiangle DEL will be equal to a 
; ig mY DEG, and the triangle DFM equal 
to 


* 
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to the ſector DFG; therefore the ſector DEG 
will be greater than the ſector DEN, and the 


ſector DFG greater than the ſector DFO; | 
therefore the line DG will fall between the 


lines, DN, therefore the 07 G will 
fall between the points, N., O. 

AGAIN, Becauſe the points, L, N are 
gen, and the point D like ways given, the 
ſectors, DEN, DFO, will be given; and, be. 
cauſe the ſectors, DEG, DFG, ate given, 
the ſeciors, DNG, DOG, will be given; v and 
therefore the ſector NDG will be to the ſe. 
ctor GDO in a given ratio, ſuppoſe that of 
5 to 7. The problem, therefore, will be re- 
duced to this again, To divide the ſe&or Þ 
NDO by the line DG, ſo chat the ſector i 
| NDG may be to the ſector GDO in the gi- 
den ratio of 5 to 7. And thus, repeating the i 
operation, the point G will beo found within 
ey narrow link: 57 Hi 

N. B. Tux limit ON: might bode! bob 
found by taking in the tangents, EL, FM; 
the point L towards P, and the point M to- 
wards E; ſo that, 5 joining DL, DM, meeting 
the circle in N, 'O, the triangle DEL would 
3, * the triangle 

DPF 


'$ 


0 
he 
J 


be 


vill 


are 
the 
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| DFM equal to the ſector DFG: but the 
other way points out Sons e a cal⸗ 
culation. „ 13 | £3 1% * 11133. e 9 1 


Fe 4 #4 9 - * Jl 
4 f 2 A LE ah 7 x C5" # * ** 2 I * * 12 4 
0 0 A 1. . 1 „ # * at * £# * 4 of . 


ad 
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3 


| Let there 1 1 ſemicircle er gia 
meter is AB and center C, and let 
D be a point in the diameter: 
: granting the quadrature of the”cir-" 
cle, it is required to draw a line DE 
meeting the circle in E, ſo that the 


ſemicircle may be to the ſector 
BDE in a given ratio, ſuppoſes chat 
| of pi to eee 00 1, niels 


3 


* 5 
: # i&« i bu 
S 
F af 
; # $4.3 | 4 
1 4 


3 5 e ng {x LD * the ſe-, 


| micircle be to the- ſector BCF as p is to 93 
join DF; draw CG parallel to DF, meeting 
FG, a tangent to the circle at F, in G, and 
join DG meeting the circle in H; let CG. 
meet the circle in K, and; Join DK, FR. © CH, a 


BrcAusk the ſemicircle is to the ſector 


| BDE a 7 to 4,4 that! is, as the ſemicircle to the 


ſector 
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ſector BCF, the ſector BDE will be equal to 
the ſector BCE: but the ſector BCF is 

I Prop. 2.] greater than the ſector BDK, but | 
leſs than the ſector BDH ; therefore the ſector 
BODE is greater than the ſ-Qor BDE, and leſs 
than the ſector BDH ; therefore the line DE | 


* 
r en ang 1 1 


falls between the lines, DI, DK.; and there- 1 


fore the point E falls between the points, H, 
K. Again, becauſe the ſector BDE i is equal 
to the ſector BCF, and the ſector BCK lis 
common to both, the ſpace KCDEK. will be 

equal to the ſector KCF ; and, becauſe the 
triangles, KCD, KCF, are equal, (becauſc 
EC, DF, are parallel), therefore the ſector 
KDE i is equal to the ſpace KEFK ; and, be- 
cauſe the triangles, GDK, GFK, are equal, 
taking the common ſpace GH K from both, 
the ſector K DH will be equal to the ſpace 
KEFK together with the ſpace GFHG; but 
the ſector KDE is equal to the ſpace KEFK, 
therefore the ſeQtor EDH is 7 to the 
ſpace GFHG. 
Bxcausg the ſemicircle js to the ſector 
BCF as þ to 9, therefore the angle BCF is 
given, and therefore the angle FCD is like- 
ways given: and, in the trian gle FCD, be- 
cauſe the ſides, CF, CD, are given, and like - 
ways qx 
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g 
to | ways the angle FCD, the angles CDF, 
cp will be given; and therefore the 
ut angles BOK, KCF will be given; therefore 
or the arcs BK, KF are given: becauſe FG is 
eſs a tangent to the circle at the point F. the 
E angle CFG will be a right angle: and be- 
e- cauſe the angle FCG is given,” and like ways 
1, the ſide, CF given, the ſides CG; CF will 
al be given in the triangle GCD, becauſe. the 
is WM fides GC, CD are given, and the angle GCD 
be given, the angles CGD; CDG will be given: 
he WY and in the triangle GCH, becauſe the fides 
ſe GC, CH and the angle COH is given, the 
or angle GCH will be given; and therefore the 
e- acc HK will be given: and becauſe the arc 
l, FK is given, therefore the arc F Hf is given. 
b, Again, becauſe the are FK is given, the ſector 
ce WW FCK will be given, and likeways the tri- 
it angle FCK given, therefore the ſpace 
xe WW triangles, GFC, GHC, are given, the ſpace 
I GEFCHG will be given; and becauſe the arc 
Ir FH is given, the ſectot FCH will be given 1 
is therefore the my GFHG wil be gs "1 


Fes * 
* 8 * 
ö | 6 * 3 'j 2 "ME 4 
3 f 7 5 * * „ 4 * . 
Volt U. 18 2 „5 Fron 
— * & 4 ky 8 > # * 4 C * pw : 
89 :5 C : 1 ” ö 


* 4 


1 ESSAYS Ap OBSERVATIONS 


+ Ran this the falling emen, may te 
deduced. _ 
CONSTRUCTION. 

In the ſemicircle take the point'F, and 
let the arc AFB be to the arc BF 
aspistog; join CF, DF, and draw 
CG parallel to DF, meeting FG, a 
tangent to the circle, at Fin G; 1 and 


circle in , and join FK, DK; draw 


may be to the ſector EDH as the 
ſpace KE FK to the ſpace GFHG: 
the ſemicircle will be to the _ 
BDE nj war 2 K 


ice the er KDE! is to the ſector 
EDH, as the ſpace KEFK to the ſpace 
GFHG ; the ſector EDH will 'be to the 
ſector KDH, as the ſpace KEFK to the ſum 
of the 1 15 KEFR, e but, becauſe 
e the 


the circle in K; join DG meeting the 


the line DE Prop. 3.] meeting the 
circle in E, ſo that the ſector KDE 
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* the triangles, GDK, CFR are equal, and the 
ſpace G HK common to both, the ſector KDH 
will be equal to the ſum of the ſpaces KEFK, 
GFHG ; therefore the ſector KDE is equal 
to the ſpace KEFK. And, becauſe the tri- 
angle KDC is equal to the triangle KFC, the 
| ſpace KC DE will be equal to the ſector KF; 
therefore (adding the ſector BCK to both) 
the ſector BDE will be equal to the ſector 
cp. Again, becauſe the arc AFB is to the 
arc BF as p is to 9, the ſemicircle will be to 
me ſector BCF as p is to 9; ; therefore the 
ſemicircle will * to he ſector BDE as þ is 
to 9. Q. E. D. . 
Bur, as this monk require a —_ deal of | 
1 rigonometrical calculation, the following 
method may be uſed; which will give the 


point ſought very nearly, when this problem 
is of uſe in the en e 0 


c > 728 hw 
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Let there ke a * . # 

meter is AB and centre C, and let 
D won a 3 in the diameter not 
very 
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very excentric; granting the qua- 
drature of the circle, it is required 


to draw a line, DE, meeting the 


Circle in E, ſo that the ſemicircle 


may be to the ſector BDE in a 
Fven ratio, e 1 785 of 7 tO . 


Surrosx the problem Wwed! and let the 


ſemicircle be to the ſector BCF as p is to q; 


join Pp, and draw CG parallel to DF mect- 
ing FG a tangent to the circle at F in G; 
Join T DG, and let CG, DG meet the circle 


in H, K: join DH, FH; draw CM parallel 


to DH meeting HM a tangent to the circle 
at H in M; draw DL perpendicular to CH 


meeting CH in L join LE, and let FN 


perpendicular to CH meet CH i in N. 
Bc Aus the ſemicircle is to the ſector 


BDE as p is to 9, that is, as the ſemicircle to 


the ſector BCF, the ſector BDE will be equal 
to the ſector BCF; and becauſe the ſector 
BCH is common to both, the ſpace HCDE 


will be equal to the ſector HCF; bur be. 
cauſe CII, DF are parallel, the triangle 


n is equal to the triangle FCH; there⸗ 
9195 . fore 


ore 
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will be equal to the 
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fore the ſector ED! 


| ſpace C contained by the: arc HF and the chord 
FH. Again, -becauſe the ſector BDE is 
equal to the ſector BCF, and the ſector BCF 


is { Prop. 2. greater than the ſector BDH, 


J. nd leſs chan the ſector BDK, the ſehr = 


BDE will be greater than the ſector BDH, 


and leſs than the ſector BDK: therefore the 


point Ei is in the are HK between the points 


H., K. ¶Let the arc HK be called the limi- 
5 ting arc]. + Becaufe the point” D is not very | 
excentric, the limiting arc will be little. In 


the orbit of Mercury, the moſt excentric of 


I all the planets, the limiting arc will be leſs 
1 than ſixteen minutes in that part of the orbit 


where it is greateſt; therefore EH may be 
conſidered as coinciding with the tangent to 


| the circle at the point H; and therefore the 


triangle ELH vill be equal, to the ſector 


. EDH, that” is, equal to the ſpace contained 


by the are FH and the chord FH; therefore 


the rectangle LHE will bFideublel ofthe 


{pace contained by the arc FH and the chord | 
FH, Becauſe the rectangle contained; by 


CH and the arc FH is double of the ſector 


CFH, and the rectangle contained by CH, 
75 is double! of the triapg je CFH; the 


5 reQangle 
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rectangle contained by CH and the exceſs of 

the arc FH above FN will be double of the 
ſpace contained by the arc FH and the 
chord FH; therefore the rectangle LHE I. 
will be equal to the rectangle contained by I 
CH and the exceſs of the arc FH above 
FN; therefore LH will be to HC as the 
excels of the arc FH above FN to HE: 
but becauſe the triangles DLH, CHM ate 
ſimilar, LH will be to HC as DL or PEN 
to HM; therefore FN will be to HM « i 
* nn of * 1 ks RN Sov to TIM 


From this, the e dalle, 72 be * 
deduced. 


CONSTRUCTION: 

Let the ſemicircle be to the ſector 
BCF as p is to 9; join DF, draw 
4 95 parallel to DF meeting the 

circle in H; join DH, draw CM 
parallel to DH meeting HM a 
© tangent to the circle at H in M; 
and let FN perpendicular to CH 


mee CH in N; in the tangent 


„ % 7 8 
we 
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HM take. HE towards P, ſo that 
be FN may be to HM as the exceſs 
be of the are FH above FN to HE; 7 
join DE: the ſemicircle will by 
25 the ſeQor BDE as b is to . 


3 
3 


LET DL, ocoperidicilant to cn, meet CH 


_ &n L; join FH, LE. Let CH meet FG, a 
N Wangent to the circle at F, in Ty Join DG 
RR the circle in K. 10 6 

Braus the triangles DLH, HM are 


Wimilar,. LH will be to HC as DL or FN to 
A M; that is, as the exceſs of the arc FH: 
Ebove FN to HE: therefore the rectangle 
1 HE will be equal to the rectangle con- 
Ftined by HC and the exceſs of the are HF 
above FN : but, becauſe the rectangle con- 
Wtained by CH and the arc HF is double of 
the ſector HCF, and the rectangle contained 
by CH, FN is double of the triangle CFH; 
cherefore the rectangle contained by CH and 
the exceſs of the are FH above FN will be 
double of the ſpace: contained by the are 
FH and the chord FH; therefore the rect- 
angle LHE will be double of the ſpace | 
e 0 the arc FH and np NY FH,; 


and 
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and therefore the triangle LHE will be equi 
to the ſpace contained by the arc FH and 


the chord FH: : but, - becauſe DL, HEI 


are parallel, the triangles DHE, LHE ar 
equal; therefore the triangle DHE is equi 
to the ſpace contained by the arc FH and 
the chord FH: and, becauſe DF, CH ar: 
parallel, the triangles CDH, CFH are equal 
therefore the ſpace HCDE will be equal u 


the ſector CFH. Let the ſector BCH bil 


added to both, and the ſector BDE will be 


equal to the ſector BCF: but, becauſe the 


ſector BCF is greater than the ſector BDH 


and leſs than the ſector BDK, therefore the 
ſector BDE is greater than the ſector BDH 


and leſs than the ſector BDK, and therefore 
DE falls between DI, DK: and, becauſe 
the point D is not very excentric, the limi- 


ting arc Hk will be little; therefore iht] 


tangent HE may be conſidered as coinciding 
with the arc HK: becauſe the ſector BDE 
is equal to the ſector BCF, the ſemicircle 
will be to the ſector BDE as the ſemicirele 
to the ſector BCF: but the ſemicircle is to 
the ſector BCF as p is to 9 therefore the 
ſemicirele is to the ſector n as 5 85 is to 


* D.. Re 


ö K 
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u Kepler firſt of all diſcovered that the pli- 
hets revolved in ellipſes round the ſun placed 
in one of the foci, and that they deſoribed 
equal areas in equal times round the ſun, Let 
| the ſemi-ellipſe, [ Ng. 6. ] whoſe greater ais 


the orbit of a planet round the ſun in 8; and 
ſuppoſe the planet at the point K in its orbit; 
Join SK: half the periodie time of the planet 
round the ſun, is to the time the planet moves 
from A to P, as the area of the ſemmi-ellipſe 
tothe area ASK ; and therefore to find the 
place of the planet at any given time, it is 
neceſſary / to find the poſition of the right. 
W line SK, Which (hall cut off the arct ASK 
proportional to the time, that is, To draw the 
ne SK fo that the area of the ſemi-ellipſe 
may be to the area ASK, as half the'periodic 

time of the 2207 8 Found the! n to the 
given time. 


Prom K let fall KH Saen to „Ab, 


rele 
rcle meeting the ſemicircle deſcribed upon AP in 
6, and join $G 3 it is evident, from the na- 


ture of the ellipſe and cirele, that the ſemi- 
circle is to the ſector ASG as the ſemi-ellipſe 
to the ſector ASK; therefore the ſemicircle is 
to the ſector ASG as half the periodic time of 
Vol. II. | Q 


the 


is AP, focus 8, and centre C, repreſent half 


— 


—— 
" © CITE Gen II. 
LOSS 7? 9 n tate Nh a * 
* — — n 
ho . — — — . —— rt oe 
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the planet round the 


by 
* N 
1 
qi. 

: 
; 
# A 
. ö 
1 
ö 
1 
N 
1 


ſun to the time the 

planet moves from A to K: the prablem 
therefore is reduced to this, To dra the 
line 88 meeting the ſemicircle in G, ſo that 


the ſemicircle may be to the ſector AS a; 
Half; the periodic time, of - the planet round 


the ſgn;to;the. given time. In the ſemicircle, 
take the arc AB, ſo that the arc AB may be 
to the arc AB as half the periodic time of the 
Planet round the ſun, to the given time. Join 
; the ſemicircle therefore will be to the 


ſector AC B as half the perigdic time of the 


planet rund the ſun to the given time, that 


is; ad the ſemicircle to the ſector ASG,, there; 
fore the {Gare ACB, ASG, are equal; yn 
CG... 10F ted 117 4+ colo 
The angle Ach is. Gilad, by Kepler the 
mean-anomaly, the angle ACG the anomaly 
of the; excentric, and the angle ASK the co- 


equate or true anomaly. The problem there- 


fore is reduced to this: The mean anomaly 
of a planet being given, to find the anomaly 
of the excentrie and the coequate anomaly. 


2 4 8 
1 0 4 
* „ A © [2 ** 


4 , . : F ; 7 : 
* # 5 - 
p 4 * 5 * 2 4 
- . 8 P R 17 
3 ? + ; 7 
Bid £ 9 * 2 , „ 
23 ; : 
* 4 * * 


FE « £ 2 
* 5 2 % 51 
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the 3414 175 ; '4 4 . * e 1 
em PR 2 . VI. Props IV. E 0 5 Sol 
the ls . \ * 1 - 1 15855 
wr Let AP, 5 hs greater. a axis of a1 

% 8 -net's orbit, S the focus „ 
ind of the fun, A cke aphelion, P the 
de, perihelion; : upon AP let the lemi. 
7 1 
0 circle ABP be deſcribed ; Jet C-be 
on the center, and let the angle ACB, 
the WF be the mean enn of the planet 
the at any given time: it is rec [tired 
bat to find. the anomaly « of the; EXCen. 
1 5 
oin wie, 4 4:18 53113 857 5811 113 I N 
000 Jom SB, and draw c bor -8B, 
the meeting ne circle in D.: join SD in Bi) ; 
axe the arc DG, fo, that the fine of the angle 

0 WW BCD. may be to the tangent of the. angle 
re- CDS, as the exceſs of 3 arc BD above its 
dne to the a arc DG; and join. 8! the 


angle ACG will be nearly the anomaly: of the, 


excentri ic. 5 


Jois SG} draw BE perpendicular to c 
meeting c in E, and draw CF parallel to 


SD meeting 1 DF a tangent e to the eircle at D' 
in Po „t. 912 20 (18 fil ei 10 1201 SELL $114 


7 ; Bzcause 
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Brcavse BE is the fine of the angle 


BCD, and DF the tangent! of the angle 
DCF, that is, of the angle SDC; BE will 


be to DF as the exceſs of the arc BD above 


BE to the ate DG; therefore [Prop. 5.] the 


ſector ASG is equal to the ſector 'ACB; 


therefore the angle ACG is the anomaly of 
the excentric. 
Tux computation is as follows: In the 
triangle BCS, as the ſum of the ſides BC, CS, 


is to the difference of the ſides: BC, CS, fois i 


the tangent of half the angle 'ACB. to the 
tangent of half the difference of the angles, 
CSB, CBS; therefore the angles, CSB, CBS 
will be given, that is, the angles, ACD, 


DCB, will be given. Again, in the triangle 


CSD, the ſum of the ſides, CD, CS, is to 
the difference of the ſides CD, CS, as the 
tangent of half the angle ACD to the tangent 


of half the difference of the angles, CSD, 


CDS; therefore the angle CDS. will be 
given. Again, becauſe as the ſine of the angle 
BCD is to the tangent of the angle CDS, fo 
is the exceſs of the are BD aboye its fine to 
the are GD; ſay as the radius is to the ſing 
of the angle BCD, ſo is 57 42957795 Ge. 
the number of degrees) in an angle ſubtended 


7 
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le ¶ by an arc equal to the radius, to the number 
le of degrees in an angle ſubtended by an are 


| equal to the ſine of the angle BCD; let 
| this angle be called A]. Again, as the ſine 


he of the angle BC to the tangent of the angle 


above the angle A, to the angle GCD,- 
Therefore the angle ACG, _ n wy : 
the excentric, will be given. 5 


EN A 
| In the orbit of Mercury, the mean diſtance” 
is to the excentricity as 100000 to 20589. 


| Suppoſe the mean anomaly from the apheli- 
on to be 609, it is required to find the ano- 


le maly of the excentric. In the triangle BCS, 
to 28 120589, the ſum of BC, CS, is to 79411 
he the difference of the ſides BC, C8, fo is the 
nt I tangent of 30%, half the ſum of the angles, 
D, CsB, CBS, to the tangent of half! the differ; 


| ence of the angles CSB, CBS, 
lc WH The log. tang, of 305 is ps 
lo W The log, of 7941 I is * 8998807 
to 18 ve ee 
* The ſum is 1 "6 6613201 7 60 


The log. of 120 589 is 5 0813077 


| The difference 9. een is the 


log. | 
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log. tang. of 20? 49. eee 
of the angles CSB, CBSů; therefore the an- 
gle CSB or ACD is 5oꝰ 49. 00894, and the 
_ angle CBS or BCD is 97 10.99 106. Again, 
in the triangle DCS, as 120589 the ſum of 
NC, Cs, is to 79411 the difference of DC, 
C8; ſo is the tangent: of 25 24/. 50447 half 
the ſum of the angles CSD, CDs, to the tan- 
gent of half the. fferedcts of the angles 
CSD, CDS.” 


The log. tang. of 2 5 ng $0447 is 9. 65670 


The Jog. PRA n r is . 8998807 
The ſum i 3 14. 5765877 
The log. of 555 s 3 30813077 
The difference 939 — ul 2119.49 52800 


is the log. tang. 1 172 22 21093 half the dif- 
ference of the angles CSD, CDS; therefore 
the angle CDS is 87 24.293 54. Again, as the 
radius is to the ſine of 9* 10.99 106, ſo is 
57” -2957795 Sc. the number of degrees 
in an angle ſubtended by an arc equal 
to the radius, to the number of degrees and 
minutes in an angle ſubtended by an an arc rc equal 
8 a fine hk 8 100 90 00. i 


F & 2&3 HF 
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| The log. of /57<2957795:i51157 11.7 3581226 


The er genie -9:2030097 - 


The ſom ss ee 789611327 
The log. of rad-is 40% s 


"14 01 Kudos 904. IK * 78 WOES tS—= 


The difference." 9:0t15tl bun 
is the log of 9f '8.0349999, the. numb 


£3 1137 3 = 


degrees and minutes contained in an angle 


ſubtended by an arc; equal tothe fine; of 
95. 10,99 105, The angle A therefore is. 


9 8.6449999 ; the exceſs: therefore of the 


3 BOD aboue the angle Wg 2.350964 


Again, as the line of g 10,9906 is tq the 


| tangent of. 8? 2.29354, 119, Bag anglg 5 


2 $5890 1 to the angle 1 i 36011 9 | 


The La of 4736665 ö ig / i 510: 5 85 


The log. . of 8⸗ 21493 $4.18 9. 1498998 


| The ſum W 0299350, 27 5909: my 9.52206 857 5 
The log. fine of 9 10 aig 5 525 2040097 


The difference 24 0.3 1 
is the log. of 2.0849 53 the angle De, the 
angle ACG the anomaly of the excentric is 
505 $1:093993, | that is 507 51 563358. 

37:3 0 vant 


: 
| 
E 
i 
; 
| 
[ 
£ 
j 
7 


TIONS 
Lr 8M, perpendicular/to CG. meet Cd 


it M: It is evident, becauſe the ſector ACOG 


is common to both the ſectors ASG, ACB, 
that, if the ſector ASG be equal to the ſector 
ACB, che triangle SCG will be equal to the 
ſector BCG; and therefore the line SM will 


be equal to the arc BG: if the an: pot 
'be greater than the ſector ACB, 


the triangle 
SCG will be greater than the! edo: BCG; 


and therefore the line SM will be greater 
than the arc BG: and, if the ſector ASG be 


lefs' than the ſector ACB, the triangle SCG 
Will be leſs than the ſector BCO; and there- 


fore the line SM will be leſs than the arc 
BG: that is, if the arc AG be greater, 
equal, or leſs, than the true anomaly of the 


excentric, the line SM will be greater, equal, 


or leſs; than the are BG; and therefore, the 


leſs the difference is between the line SM 


and the arc BG, the Jeſs will the difference 


be between- the arc AG and the anomaly of 


the excentric. 
Becabsr the triangles 6c, CSM, are 


fimilar, CG is to GH as CS to SM ; that is, 


the tadius is to the ſine * 50* $1-09 093893 
as 20589 to CM. 


The 


RT. . 129 


an * nr. ; 7 * * 
* # * . n #4 
C4 FL 35¹ q 80 i : 5h: I 1 ; 2 91 


The log. of 2058 LEE i. 4-3186353 


The log. fine of 597,51 9797 is 919395890 


The ſum is . W h iT 4 142032244 


Fo The log. of rad e 24 le 19.6600008 


% p 
* I - r 25 2 5 £ , —— fl 
3 1 EF * $ 8 5 „ 1 e Ti 4.2.4 — 


The difference - 15 3 SA be + 42032243 | 
is the log. of SM. Again, as CA to SM, ſo is 


57 2 57795, Gc. the number of degrees i in 
an angle ſubtended by an are equal to CA, ta 
the number of degrees in an . eee 


by an arc anal SMerr wif 


z = * 5 
10 7 * 
4 5 


The log. of 575 2957795. Ge. i is. i pe 
The log. of V 4.232243 


* * — 


The ſum is 5 5 TE 1 0 509613459 
The log. of CA y 1 77 50000000 


The difference © ©. 899673450 


is the log. of 97 8“, 90625 the number of de- 
grees and minutes in an angle ſubtended by at an 
arc equal to SM: but, becauſe the ate AB is 


bo, and the arc AG is 50? 51 093797. the 


arc BG will be 9“ 8.906203 ; the difference 


therefore between SM and the are BG 


Vor. II. * e e e 
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is Of. 000047 ; ; the difference therefore 1 is leſs 
| than the 3 54th part of a ſecona. 

Mr. Machin, in his folution of this pro- 
blem in the Philoſophical Tranſactions, 
Number 447. makes the anomaly of the ex- 
centric to be 129. 14846, when the mean 
anomaly reckoned from the perihelion i is 120%; 
and therefore, if the mean anomaly reckoned 
from the aphelion be 660 the anomaly of 
the excentric 0e 00” be 8 ou 54. hit is 
F eee jp 

In order to determine” the 4 the 
tween SH and the arc t eee to this 
computation, = 4 
The log. of 20589 i is 7 17028 
The log. fine of go" $r.0924 | is 9. 8895888 


The ſum is "2X6 2032241 
The log. of rad. „„ 0000000 
The difference 15 5 hs OE age 2032241 


is the log. of SM. Again, as CA to SM, ſo is 
57%. 2957795, Ge. the number of degrees in 
an angle ſubtended by an are equal to CA, to 
the number of degrees in an angle ee 
by an arc equal to SM. „ 
The 


* 8 2 
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The log. of 57. 295779 5, Sc. 1 1. 7581226 
The log. of SMIis .; 4.203224 


ä ? PAR. p *% 14% FO tb, 747 1 3 NW * I ; Bia. LHIED ”;, RE 
The ſum is 83 5.9613467 
The fog. of 041 N enn 


Fier IL CION RD O0Y „ 
The difference e e WFP 599673457 


is the log. of 9 87 90 5998, the number of 
degrees and minutes in an angle ſubtended by 
an are equal to SM: but, becauſe the arc AB i is 
bo, and the arc AG is 50˙ 51.0924, the are 
BG will be 97 8.9076-; the difference there- 
fore between SM and thearc BG.is © '.001602z 
very nearly one tenth of a ſecond, and is 


. more than thirty four times greater than the 


| former difference. 5 

Bx Ausf AS is equal to the ſum we EC, 
5 and PS equal to the difference of BC. 
CS; it is evident, that, if, from the log. : 
tang. of half the angle ACB, the difference 
of the logarithms of A8, SP be ſubtracted, 
the remainder will be the log. tang. of an 
angle, which, if added to half the angle 
ACB, will give the angle ASB or ACD; 

and, if ſubtracted from half the angle ACB, 
vill give the angle CBS gr ED. 


„% GEL ²˙ . 4 a+ 


4 


A 
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EX AMP L E Lp 
IN the orbit of Mars, the mean diſtance is 
to the excentricity as 152369 to And, 


Suppoſing the mean anomaly to be TIN 


required: to find the A of 9 excentric, 


T he log, lagu of. 30 half the 


e,, 79408584 
: The difference of the logs: of AS, + Hts 

So , dwg 3 0.0806086 

The aiference een ee 7.900495 


is the log. tang. of 24. 91968: 14; half the dif- 


ference of the angles CSB, CBS; therefore, 
the angle CSB, that is the angle ACD,, 


$4'.9196814 ;. and the angle CBS,. that is 
the angle BCD, is 5. 0803186. Again, to 


determine the angle CDS, 

The log. tang. of half the 3 3 
ZT ad in 7.89 58249 

The difference of the . 

„ ne wc. 0.0806086 | 

The difference o 7.572763 


is the log. tang. of 22.464 1426, half the 
difference of the angles CSD, CDS; there- 
. fore 


OS W F 
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fore the angle CDS; that k * the e DCF, 
| is 4995698 15 2111 LN + 4:67 © E Moat 
| | AGAIN, as the audiqsc is to chis ane of 
5.0803 186, ſo is 57 2997795, Gc. the 
number of degrees in an angle ſubtended by 
an Arc equal to the radius, to the number of 
degrees and minutes in an angle 3 
by an arc equal to the fine of 8 . 186. 


The log. of 57 2957795 i is in 5 
The log. fine ee ee is . 1633313 


= ts es. ted 


en 8.9214539 
The log. of radius N 10 -0000000 
The difference Ae T | 6 —2. 2.921 I 4539 


is the log. of, 5 ' 0073162, the number of 
minutes contained in the angle A; the exceſs 

therefore of the angle ] BCD, above the angle 
A, is 0.0930024. Again, as the ſine of 
the angle BCD is to the tangent of the 54 
DCF, ſo is o -0930024 to the angle DCC... 


The log. of 0.0930024 is —2. 684941 
The log. ny; of the angie DCE is 7. 7622795 


The ſum is . "Gat 1307730 
The log. ſine of b angle BCD: is N 
The difference © 29674423 


i 
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2 * Fl 5 
| 5 134 


is the log. of - 0109277745" the; angle Deo 


therefore is 0.0927774 ; therefore the angle 
5 400, the am of a excentric, i 


ee en 
eee the mean anomaly in the ſame 


55 to be 459, it is required to find the and- 
emo of the excentric. 


The lows tang. of 220 30 nt 6172243 


The diff. of the logs. of AS, sp. is o. oBoboss 


The. difference © 9. 53661 38 


is the log. tang. of 18 59. 132732 5, half the 
difference of the angles CSB, CBS; the 
angle CSB, that is the angle ACD, therefore 
is 4129. 1327325; and the able CBS or 
BCD i is 3* 30. 8672675. 9 


: The log. tang: of half whe a Sue 


nen 9 2 2 
The diff. of the logs. of AS, SP is 0. o. og oo 
The difference eee $637 de e 947116 


18 the log. tang. of 17* 27 389 650 half 
the difference of the angles CSD, CDS; 
the angle CDS or DCF, therefore, is i 
5 T 16.6580) 
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3 16. 858099. Aglin, as tadius | is to the 85 
fine of the angle ED. ſo is LA 29 57705, 
E to che e e v7 1 4 . A 11. tr - 


p 50 Hy #75 ” $2 550 16 
The 8 of 57, 205599 5, Sc. is 1.758 1226 ” 
The log. ſine of the/angle BCD i is 8 287462 1 ” 


Fs — , 


| The ſum i is . 5 K Fo 10. 5453849 
The log. of rad. is 21 10 9501 888858 508 

£4 4 ak b | 
The difference . 0.545 58 49 _ 


is the log. of 3. 51224593 the angle 2 
therefore, is 3* 30% 3475 the excels of the 7 
angle BCD above the angle A is C. f 32573 9 © 
Agalg, as tlie fine of tlie angle BC is 75 the of 
| rangent of the angle” SPC or por; 0 is 
0.1325 13 5 to the angle DCG- ; 


3127 1 of + Sl 51 8 TEES 


The log. 7 1325135 is —. 1222601 
The log. tang. . of the he SDOi is 8. 7583537 


The ſum ie >f; 7. 8806198 5 
The log. fine of the angle BCD is 8. 8.787462 


The difference e 21.093151 5 
is the log. of 0, 1239228 j the angle DCG, 


therefore, is O. 1239228; therefore the 


angle ACG, the anomaly of . e is 


41 * 292566553. K 
EX- 


T 42 T4. 
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Fr < inthe * in the ſame orbit. AO 1 
mean anomaly to be 109? degrees, it is re- 
quired to find the anomaly of the Excentric. 


* „ R * 4 oY 
1 "I 21 IT ; T 4 


D, ce 


The log, ung of $6 half wu 

5 angle N 67006 
The difference of the logs. of 3 
4s, SP is e 6.98060% 


The difference 1 8 
is the log. tang. of 4 44 42⁰ . half the 
| difference of the angles CSB, CBS; there- 
ions the angle CSB, that is the angle ACD, 


is 94 42:498219%3- and the angle CBS, 
that is the angle, BCD, is ,57,17'-5017808, 
Again, to determine the angle CDS, pl 


T! he log. tang, of half the angle 


„„ 10055720; 
The difference of the logs. of. . 
A8, SP. is Men BL; 0.0806086 


The difference To 9.970 51199 
is the log. -tang;: of 43* AE. half 
the difference of the angles CSD, CDS; 
therefore the angle CDS, chat is the angle 
8 Der, 23 59 i 7 


. 


The * of de is. ai 
The difference. TIED N 4 6; 697223507 
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AAN, as the radius is to the ſine 
of J 17.5017808: the a u ds. ſo is 
57% 2997795 to mene 155 i 


The log. 'of 575 2957796 is, FEY 
| The log 0 of, . 5017868] AR 


oli 1 


is the log. of 5* 15. 6007 52 the bumber of 


degrees and minutes contained in the angle 
A; the excels therefore, of the an gle BCD 
above, the angle. A. ifs 0 900288. Again, 


as the ſine of the ang BCD is to the tangent 


n 


of the angle Fi lo. i is , to the 
angle DCG. : 


The logs of „ 16 21.9 0847387. 
The log. fang. of the angle Dcr is 8. 844043 1 


The ſum is 3 7987878 
The log. fine of the angle BCD is 8.942381 


The Ames 5/11 Gow 18345437 
is the log. of 0.683 1934 the angle DCG 


therefore is O. 6831934; therefore the 


angle ACG the anomaly of the excentric is, 


94* 43.1814.126, Wy. v3 M0 7 
Vol. II. | 8 Tux 
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Tar three laſt examples are taken from Dr. 
EKeils aſtronomical Lectures, Lecture 23d. 


and the numbers agree very nearly with his. 
In the orbits of Mercury and Mars, if the 


exceſs of the angle BCD above the angle K 


be added to the angle ACP, the fam will be 
nearly the anomaly of the excentrie efrochoned 
from the aphelion. ei lo gol 41 
"orbits of ſmall „ hs angle 
ach; is nearly the Oey of the excentric 5 
therefore the following rule Will give the 
anomaly of the excentrie very nearly. 
FroM the logaritfimic tangent of half thi 


mean anomaly, ſubtract the difference of the 
a logarithms | 'of the aphelion. and perihelion | 


diſtances ; 3 the remainder is the 10 ogarithmic 
tangent of an angle, which call B: to berg 
angle B, add half the mean anomaly; 


ſum will give very nearly the a e of vg 
er 4 ; . 


. 8 A M P ; 5 E 

In the earth's orbit, the mean diſtance /i is 
to the excentricity as 10000 to 1691. Sup- 
poſe the mean anomaly: from the aphelion 
to be 30“, it is required to find 10 Ne 


of the excentric. O81 
TH Li 45 The 


! 


The log. tang. of 15* is 941780 „ 
The diff. of the _ of A8, r. is O. 0140892 


The difference” 4 9.40 3363 3 = 


is the lo og. tang. oK 14 37. 4688 balf the : 
difference of the angles CSB, CBS; there- 
fore the angle CSB, that is the angle AcD,' 
is 297 3.307042 ; therefore the anomaly of, 
| the excentric is nearly 29 31 367042 I, that. 
is 297 32.022 526, which agrees very 
nearly with Dr. Kel, 8 mucke 4 25 the 
ee Lecture. oe 6% 16 ee een 


— 
! 


es 
5 
S379 SIE * 

FR” f 3 


EOS Gr 
1 in the earth's, orbit, ſuppoſe the 
mean anomaly to be % 5 it is e to fi 
the ara of the IT 


x Ss — — — 
= 


k% 5 % - 
* n * 9 ; 14% 5 0. oY K & 
+ "a 4 * 5 5 * : Fl 1 


The log. tang. of zo* is” 8. Meth 
The diff. of the 1 5 of AS, mY i Won 


LEE 1 3 


- 
— acer ave A rr P — 
— 4s — — 8 


The difference 96 907407 592 


is the log. tang, 4 27510 e. half the 
difference of the angles CSB, CBS; there- 
ſore the angle CSB, that is the angle ACD, 
is 59% 108 1873; therefore the ar. of 
bog: excentiic is mr 59 1608 1 1575. 1 

19 n 11 1 q #12 #48 Ex. 


—— TEN 


L CE EE I CE I IILED 
44 rs 


— dab A ett ve Ars A en ADA he 107 Pie Se. exo 6 P 
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*+BoX AMR LE Ml. ol oli 
Ix the orbit of Venus, the mean diſtance is 


to the excentricity as 10000000. to 69855. 
Suppoſe the megan anomaly reckoned from 
the aphelion to be 60), it is required to find 
the anomaly, of the excentric, THT > 


The log. tang, of zo. is 9.764394 
The diff. of the logs. of AS, SP'is ©. 0060677 £ 
The difference „ 17 


Js the log, tang. of 297 390 2739959. half the 


difference of the angles CSC, CBS ; therefore 
the angle CB, that is the gol ACD, is 


59" 39-2739959 5 therefore the anomaly of 


the excentric is nearly 59 39 27 399 59, IT 


© + 9 


is 59 39-16",4397 54: 8 
Ir the mean anomaly reckoned from t the 
perihelion be , 120?, the anomaly of the ex» 
centric would be nearly 120* 20.43“ 560246, 
which agrees very nearly with Mr. wy 
numbers in the forecited tranſactionns-m 
Iux anomaly of the excentric 1 
the coequate or true anomaly will be found 


by the reſolution af the triangle GCS: Thus, 
from the log. tang. of half the anomaly of 


the excentric, ſubtract the difference of the 
logs, 
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logs. of the aphelion and per ihelion diſtances, 
the rem ainder will be the log. tang. of an 
angle; to this angle add half the anomaly of 
the excentric; let the ſum be called the 
angle O; to the log. tang. of the angle C, 
add half the ſum of the logs. of the aphelio 
and perihelion diſtances; from this ſum, ſub- 
tract the log. of the mean diſtance; the re- 
mainder will be the vs een cocquate 
or true anomaly, a #009) 66 vd 
LET CL be the leſſer axis + of the 1 8 
orbit. Becauſe, from the nature of the 
| ellipſe, the ſquare of CL is equal to the re- 
| angle ASP, the log. of CL will be equal to 
half the ſum of the logs. of AS, SP: and, be- 
cauſe the tangent of the angle KSH is to the 
tangent of the angle GSH as HK to HG; 
that is, from the nature of the ellipſe, as LO 
to CA; therefore, if to the log. tang, of 
the angle GSH, the log, of CL be added, 
and from the ſum the log. of AC be fas. 
tracted, the remainder 1755 be be tog. fang, 
| of the angle KSH. ö 
Ac Alx, the gelt of . true fc is to 
the fine of the anomaly of the excentric, as 


the leſſer axis of the orbit to the diſtance of 
the | m—_ fibm the ſun, i 


BECAUSE 
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Braus CL is to HK as CG to Gl, 
that is, as the radius to the fine of the ano- 
maly of the excentric, and HK is to KS ag 
the ſine of the true anomaly to the radius; 
therefore CL is to KS as the ſine of the true 
anomaly to the anomaly of the excentric. 
Iux place of a planet in an elliptic orbit 

[granting the quadrature of the ellipſe] may be 
found at any, given time within a n we 3K 
95 the . k Wa N Fü inn 


7 0 „ 
8 Ex FT 78 4 
£4 F "3+; 7 | 7 5 


* 
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14 the ellipſe, whale greater axis 
1178 AP, foci, 8, K, and center C, 


repreſent the orbit of a planet 


round the ſun at 8 ; and, ſuppoſing 
the periodio time of the planet 
round the ſun to be known, and 
like ways t the time the planet paſſed 
thro' the aphelion A: As the pe- 
RHodlio time of the planet round 
the ſun, is to the time elapſed 


ſince the planet paſſed thro the 


15 


, 
of 
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point A, ſo let the area of the el. 

lipſe be to the ſector ; jein 
Sh, and draw C parallel 1 to 8¹³ on, 

the ſame fide of AP that SB1 is 


and let CD be equal to Cà; join 


SD; let CD, SD, meer the ellipſe in 


1 F: the true place of the planet” 
N is between the points E, 9 1 3.7 hat. 
s, the planet is;paſſed 


hat 


® but not come 0 che point Fot 


# 


„ bas ; 0H 13s! oft 01 Ieuwps 2 


er G.be.the ola ol iche planet; Join 


$G, and join BD, meeting, AP. in H, and, 


join KB; draw. SL, parallel to KB meeting 
BD in L. Becauſe CD is parallel ta, SB, 


CD, will, be. to SB; as CH to Hg therefore, 
| twice CD will be, to $B a8 twice CE to HS,, 


But, becauſe twice CD'is equal-to AP, that; 


is, equal to KB together with BS, and twice 
| CH is equal to KH together with HS; there- 


fore KB together with BS will be to BS as 
KH together with HS is to HS; and there- 
fore KB will be to BS as KH to HS, that is, 


as KB to SL; therefore BS, SL are equal: 


thereſore the angle SBL is equal to the angle 
ae SLB, 


the point | 


' 
1 
q 
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SLB, that is, equal to the angle KBD; and 
therefore, from a known property of the 
ellipſe, BD is a tangent to the ellipſe at tha 
point B; and therefore [Prop. 2.] the ſeCtor 
Ac; is greater than the ſector ASE, and leſs 
than the ſector ASF: but; becauſe G is the 
place of the planet, the area of the ellipſe 
will be to the ſector ASG as the periodic 
time of the planet round the ſun is to the 
time Elapſed ſince the planet paſſed thro' the 
point A, that is, as the area of the ellipſe to 
the ſector ACB ; therefore the ſector ASG 
is equal to the ſector ACB; 3 and therefore 
the ſector ASG is greater chan the ſector 
ASE, and leſs than the ſectot ASF; there- 
fore the line 88 falls between the lines 8E, 
SF; and therefore G, the place of the planet, 
is between the points E, F; therefore the 
planet has paſſed the point E, but not come 
to the point F. 


4 ART, 
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| Of the Cold produced by Evaporating Fluids, and 

F ſome other Means of producing Cold; by 
Dr. WiLLiam CULLEN Profeſſor of Me- 
dicine in the Univerſity of FAO ell 


| Youno Quntiatnen: one of. y pupils; | 
whom I had employed to examine the 
heat or cold that might be produced by the 
ſolution of certain ſubſtances in ſpirit of wine, 
obſer ved to me: That, when a thermometer 
had been immerſed in ſpirit of wine, tho' the 
ſpirit was exactly of the temperature of the 
ſurrounding air, or ſomewhat colder ;. yet, 
| upon taking the thermometer out of the 
ſpirit, and ſuſpending it in the air, the mer- 
cury in the thermometer, which was of Fa- 
renheit's conſtruction, always ſunk- two or | 
three degrees. This recalled to my mind NH 
ſome experiments and obſervations - of M. n 
de Mairan to the ſame purpoſe ;, which I il 
had read ſome time before. See Diſſertation 
ſur la glace, edit. 1749. bag. aſp & ſeq. 
e 1 When 


May 1. 1755. 


. 
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When I firſt read the experiments of M. de 


Miaran in the place referred to, I ſuſpected, 
that water, and perhaps other fluids, in eva- 
porating, produced, or, as the phraſe is, gene- 
rated ſome degree of cold. The above ex- / 
periment of my Pupil confirmed my ſuſpi- 
cion, and engaged me to 880 5 it by a variety 
of new trials. 

began by repeating the experiment with 
ſpirit of wine; and found, when T had taken 
the utmoſt care to have the ſpirit exactly of 
the temperature of the air, that 'conſtantly 
however, upon taking the thermometer out 
of the ſpirit, the mercury ſunk ſeveral de- 
grees, and indeed continued to ſink ſo long 
as the ball of the thermometer continued wet 
with the ſpirit of wine. I found alſo, when 
the ball began to dry, and the mercury to 
riſe again in the ſtem of the thermometer, 
that, if the ball was again dipped into the 
ſpirit and immediately taken out, the mer- 
cury in the thermometer might be again 
obſerved to fink, and that thus, by repeated 
dippings, the cold produced 'might be ren- 
dered very remarkable. The cold produced 
was alſo obſerved to be. ſtill greater, when, 
between each dippin + the thermometer was 
moved 
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moved very nimbly to and fro in the air; or 
if, while the ball was wet with ſpirit of 
wine, it was blown upon by a pair of bellows; 
or indeed if the air about the ball was other- 
wiſe any how put in motion. If any:of theſe 
means for putting the air in motion are em- 
ployed, the repeated moiſtenings of the ball 
of the thermometer may be performed by 
dipping it into the ſpirit of wine. But, 
when a certain degree of cold has been 
produced by a firſt dipping, that is apt to be 
diminiſhed by dipping again into the warmer 
ſpirit ; and therefore the thermometer ought 
cither to be dipped into the ſpirit and taken 
out again very quickly, or, what is ſtill better, 
the hall of the thermometer ought to be moiſt- 
ened by a feather that has been dipped into 
the ſpirit of wine. Ry taking theſe methods, 


| 1 have by ſpirit of wine made the mercury: 


in the thermometer ſink from 44 degrees to 


below the freezing point; and, by employing 


ſome other fluids to be mentioned by and 
by, I have produced a ſinking of the thermo- 
meter much more conſiderable. _ 

In making experiments of this Kind, it 
is to be obſerved, that the cold produced is 
of very ſhort duration. On this account it 

EM 
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is not proper to employ a thermometer in- 


_ cloſed in a glaſs tube; and it is neceſſaty to 
employ one having a ſmall ball, which. may 


render it more ſenſible. But, as a ſmall ball 


| occaſions the diviſions of the ſcale to be the 
ſmaller, a thermometer filled with quick- 


filver is not ſo proper for theſe experiments, 
as one filled with ſpirit of wine; having at 
the ſame time both a ſmall ball and a ſlender 
ſtem. What beſt of all ſhews the cold pro- 
duced, and i is indeed, with reſpect to ſeveral 
fluids, quite neceſſary, is an Air thermometer. 


This too will be rendered more convenient | 


by having the upper part of 
the tube bent as in the figure 


annexed, ſo that the bal! {; . 


the liquor's running down I 
upon the arg and ſcale. + 


ys have entered into this detail for the ſake of 
thoſe who may deſire to repeat my experi- 
ments. Having now faid enough on the man- 
ner of making them, I go on to obſerve, that 


in this way I have examined a rents eh of 
en Such a | 


AS, 


The 
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The quick-lime ſpirit of jo ammmiae, 

The tber of Frobemtus, . 2979) 

The nitrous ter, (911 ok 930 
The volatile rinfture . 2 | 45 19k 

Spirit of wine, | 1 81 
Spirit of fat. - @mmoniac ZR with the fixed 
ai,, 

Wine, . nn 

Vinegar, | 

aur, 

07 furpentie, 

Oil of mint, 

Oil of pimento. 

By each of theſe 3 to * the 
ball of the thermometer, ſome degree of cold 
is produced. I dare not however at preſent 
determine exactly what is the finking of the 
thermometer produced by > each, For 7 this 
purpoſe, it would be neceſſary to repeat the 
trials often and with preciſely the ſame cir- 
cumſtances at each time: which I find to be 
very difficult, In the mean time I have 
endeavoured to give a notion of the compara- 
tive power of theſe fluids in producing cold, 

by the order in which I have ſet them down; 


haying mentioned that fluid firſt which 
ſeemed 


. - — — = 
— age _ny bh Any. ori — . —˙1 Q MI ty Lev » farm 95 Mig noe bn © we — 
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ſeemed to me to occaſion the greateſt linking 
of the thermometer, and the reſt follow in 


order as they ſeemed to occaſion leſs and 


leſs. | 
From the above enumeration I; imagine it 


will appear, that the power of evaporating 
fluids in producing cold, is nearly according 


to the degree of volatility in each. If to this 


we join the conſideration, that the cold is 
made greater by whatever haſtens the eva- 


_ poration, and particularly, that the ſinking of 


the thermometer is greater as the air in which 
the experiment is made is warmer, if dry at 
the ſame time; I think we may now con- 
clude, that the cold ee is the cn 4 


. ele 
I did not think it neceſſary to diverſify my 


experiments further by examining a great 
many fluids, which are manifeſtly of a like 


nature with theſe above-mentioned. I pre- 
ſume pretty confidently, that the ſeveral ſpi- 
rituous, watery, and oily fluids, akin to theſe 
already tried, will be found all of them to 
have ſimilar effects. And, conſidering how 
many fluids theſe claſſes comprehend, and 
that, in theſe already tried, the cold produced 
ſeems to depend more on the volatility of the 


aggregate 
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aggregate than on the. nature of the mixt; 
| I was ready to conclude, that all fluids what- 
| ever, would, in evaporating, produce cold. 
But I have found a ſeeming exception. 
| When the ball of the thermometer is 
moiſtened with any of the foſſil acids, a 
| conſiderable degree of heat is produced. It 
is however to be doubted, if this affords an 
exception. We know that theſe acids attract 
water from the air; and alſo that theſe acids, 
mixed with water, always produce heat: it 
may therefore be ſuppoſed, that the heat pro- 
duced, by moiſtening the ball of the ther- 
mometer with theſe acids, is to be imputed 
| rather to their mixing with the water of the 
| air, than to their evaporation ſingly. This, 
perhaps cannot be poſitively determined, till 
the evaporation of theſe acids, in a very per- 
fect vacuum, is examined; which I have not 
yet had an opportunity of doing. In the. 
mean time, I have made; an; experiment. 
which I think is to the purpoſe. To one 
part of ſtrong acid of vitriol, I added two 
| parts of ſpring- water. When this mixture, 
which produces a great degree of heat, was: 
returned to the temperature of the air, Juſed 
it for moiſtening the ball of the thermome- 

| ter, 
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ter, and found it produced a ſenſible. degree 
of cold, and ſeemingly a greater than water 
alone would have done. I need not here 
obſerve, that the mixture I uſed was till 2 
very acid liquor, only ſo much faturated 
with water, that it would not now attract any 
from the air. Whether it would not have 
had the ſame effect, tho leſs diluted, I have 
not had time to examine. The experiment, 
as it ſtands,” tends to prove, that the heat 
produced by acids, applied to the ball of the 
thermometer, is owing to the mixture of 
theſe with the water of the air; and there- 
fore, it is ſtill very probable, that all fluids, 
which do not immediately affect the mixture 
5 the air, will, in evaporating, produce cold. 
Wren I had proceeded thus far, I began 
to conſider, whether the cold produced in 
the above experiments might not be the effect 
of the mixture of the ſeveral fluids with the 
air; and that therefore, to a liſt of cooling 
mixtures and ſolutions which I was then 
making up, I ſhould now add the ſeveral ſo- 
tions made by the air. By one who ſuppoſes 
the evaporation of fluids to depend upon the 
action of the air as a menſtruum, this would 


10 readily admitted; but, as I knew that 
| fluids 
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fluids evaporate in vacuo as well as in the air, 


I reſolved to ſuſpend my opinion, till 1 
ſhould repeat my Pi in an ex- 


hauſted receiver. oeh 
In e theſe, a tumbiar * new 


and to me curious'ph2nomena have preſented 


3 ; ſo many; that I find the experi- 
ments muſt be often repeated, and much 


diverſified, before I can give the Society a 
proper account of them. In the mean time, 


I ſhall give you the following Sn Og 
ſufficiently verified. 5 

A thermometer hung in the receiver of 
an air-pump, finks always two or three de- 
grees upon the air's being exhauſted. After 


a little time, the thermometer in vacuo re- 
turns to the temperature of the air in the 


chamber, and upon letting air again into the 
receiver, the thermometer always riſes two 


or three degrees n "= Maſi oy the 


external air. 


Wren a veſſel containing ſpirit bf: Sides 
with a thermometer immerſed in it, is ſet 
under the receiver of an air- pump; upon 
exhauſting the air, the mercury in the ther- 
mometer ſinks ſeveral degrees. It becomes 
more eſpecially remarkable when the air in 

W "i any 
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any plenty iſſues out of the ſpirit of wine. 
As the ſpirit continues long to give out air, 
ſo it is long before the thermometer im- 
merſed in it returns to the temperature of the 
external air. But when after ſome time it 
appears ſtationary, if it is then drawn up out 
of the ſpirits and ſuſpended in the vacuum, 
the mercury ſinks very quickly eight or 
nine degrees; a good deal farther than it 
would have done in the ſame circumſtances 
in the air. In the ſame manner as in the 
air, the thermometer in wvacuo may be 
made to fink lower by repeated dippings 
into the ſpirit of wine: but here theſe 
repeated. dippings have not ſo remarkable 
an effect as in the air; becauſe the dipping 
cannot be ſo quickly performed, and the 
thermometer is therefore more affected by 
the 'warmth of the ſpirit. It is ſometimes 
alſo affected by a drop of the ſpirit which 
the ball takes up along with it, and which, 


as I ſhould have obſerved above, ought al- 


ways to be taken away in the experiments 
made in the air. This experiment with 
ſpirit of wine was often enough repeated, to 
ſhew clearly, that the evaporation of the ſpirit 


in 
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in vacuo produces a greater degree of cold 
than the evaporation of the ſame in the air. 


SATISFIED of this, T have tried alfo fore 


other fluids, as the quick-lime ſpirit of fal. 
ammoniac, and the two kinds of =ther. 
Veſſels containing theſe with a thermometer 
immerſed in the liquor, but ſeparately and at 
different times, were ſet under the receiver. 
With regard to the different fluids, the phe- 
nomena were much the ſame. © Upon ex- 
hauſting the receiver, the fluid gave out a 
great quantity of elaſtic air; and while this 
happened,” the mercury in the immerſed 
thermometer ſunk very faſt and to a great 
length. In our trials, it generally ſunk below 
the ſcale applied ſo that we could not 
meaſure exactly how far. In one experi- 
ment before exhauſting the receiver, the 
thermometer had ſtood at 30 degrees, and, 
after exhauſting, we could judge very cer- 
tainly that it ſunk ta below 20. In another 
experiment made with the nitrous æther, 
when the heat of the air was about 53 de- 
grees, we ſet the veſſel containing the æther 
in another a little larger containing water. 
Upon exhauſting the receiver, and the veſicl's 


remaining for a few minutes in vacuo, WE 
. 
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found the moſt part of the water frozen, and 
the veſſel containing the æther ſurrounded 
with a thick and firm cruſt of ice, 

Sucn a means of producing cold, and to 
ſo great a degree, has not, ſo far as I know, 
been obſerved before, and it ſeems to deſerve 
being further examined by experiments, 
Till that is done, I do not chuſe to give any 
account of ſome other remarkable pbænomena 
that have occurred in the above experiments, 
nor to enter into the ſeveral ſpeculations that 
the ſubject ſeems to ſuggeſt, _ 

|  SiNc writing the above, I have had occa- 
ſion to obſerve, that Mr. Richman of the A- 
cadamy of Peterſburg has taken notice. of the 
effect of evaporating fluids in producing cold; 
but does not impute it to the evaporation 
alone. His very exact account of the pbæno- 
mena, and his theory with regard to them, 
may be ſeen in Nov. Comment. Acad. Petropo- 
litane ad ann. 1747 & 1748. page 284. 


Ar. 
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Petite upon Ma gneſia alba, Quickline, 
and ſome other Alcaline Subſtances ; by 
JoszPn BLACK, M. D. 1 


aur 1. 


O AN in one ms his MEE. 
. tions, gives the hiſtory . of a powder 
called magnefia alba, which, had been long 
uſed and eſteemed as a mild and taſteleſs 
purgative ; but the method of preparing it 
was not generally known, before he made. it 
public +. 1 
Ir was 5 8 from a once 
called the mother of nitre, which is ane 
in the following manner 
SALT-PETRE is ſeparated from the brine 
| which firſt affords it, or from the water 
with which it is waſhed out of nitrous earths, 
by the proceſs commonly uſed in cryſtallizing | 
ſalts, In this proceſs the brine is gradually 
diminiſhed, and at length reduced to a ſmall 
quantity of an unctuous bitter ſaline liquor, 
n 


June 5. 1753. 5 
7 Hoff. op. T. iv. P. 479. 
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affording no more falt-petre- by evaporation 

but, if urged with a briſk fire, drying up into 

a confuſed maſs which attracts water ſtrongly, 

and becomes fluid again when Papas to the 

open. RE 

* To this liquor the * OB given 
the name of the mother of nitre; and Hoffman, 
finding it compoſed of the' magne/ia united to 

an acid, obtained a ſeparatiqn of theſe, either 

by expoliig the compound to a ſtrong fire in 
Fa remained behind, or by ns addition of. an 
alkali which attracted the acid to itſelf : and 

this laſt method be recommends as the beſt, 
He likewiſe makes an inquiry into the nature 
and virtues of the powder thus prepared; and 
obſerves, that it is an abforbent earth which 
Joins readily with all acids, and muſt ne- 
ceſſarily deſtroy any acidity it meets in the 
ſtomach; but that its purgative power is un- 
certain, for ſometimes it has not the leaſt 
effect of that kind. As it is a mere inſipid 

earth, he rationally concludes it to be pur- 

gative only when converted into a ſort of 
neutral ſalt by an acid in the "ſtomach, and 
that its effect is therefore proportional to the 
quantity of this acid. . 
Al Tuo 
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| ALTHO' magnefia appears from this hiſtory 


of it to be a very innocent medicine, yet 
having obſerved, that ſome hypochondriacs 


| who uſed it frequently, were ſubject to flatu- 
lencies and ſpaſms, he ſeems to have ſuſpected 
it of ſome noxious quality. The circum- 
| ſtances however which gave riſe to his ſuſpi- 
| cion, may very poſſibly have proceeded from 


the imprudence of his patients, who, truſting 


too much to magneſia, (which is properly a 


palliative in that diſeaſe,) and neglecting the 
aſſiſtance of other remedies, | allowed their 
diſorder to increaſe upon them. It may in- 
deed be alledged, that magugſia, as a purga- 


tive, is not the moſt eligible medicine for 


ſuch conſtitutions, as they agree beſt with: 
thoſe that Rrengthen, ſtimulate and warm; 


| which the ſaline purges commonly uſed are 
not obſerved to do. But there ſeems atleaſt 
| to be no objection to its uſe when children 
are troubled with an acid in their ſtomach; 
for gentle purging in this caſe is very proper, 


and it is often more conveniently procured by 


means of magne/ia than of any other medicine, 


on account of its being intirely inſipid. 


Tu above-mentioned Author obſerving, 5 


ſome time after, that a bitter ſaline liquor, 


ſimilar 
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fimilar to that obtained from the brine of 
ſalt-pette, was likewiſe produced by the 
evaporation of thoſe waters which contain 
common ſalt, had the curioſity to try if this 
would alſo yield a magnefa. The experi. 
ment ſucceeded : and he thus found out 
another proceſs for obtaining this powder, 
and at the ſame time aſſured himſelf by ex- 
_ periments, that the product from both was 
exactly the fame . 
My curioſity led me ſome time ago to in- 
quire more particularly into the nature of 
magnefia, and eſpecially to compare its pro- 
perties with thoſe of the other abſorbent 
earths, of which there plainly appeared to me 
to be very different kinds, altho commonly 
confounded together under one name, [| 
was indeed led to this examination of the 
abſorbent earths, portly by the hope of diſ- 
covering a new ſort of lime and lime-water, 
which might poſſibly be a more powerful 


| ſolvent of the ſtone than that commonly 


uſed; but was diſappointed in my expecta- 
tions. 

I have had no opportunity of ſeeing H 
man's firſt magnefia or the liquor from which 
: Hoff. Op. T. iv, p. 500, | 


| caſily 


compoſed of magneſu 
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is prepared art have therefore been 
N to make my experiments vp6 the 


ſecond?” boni: BK! 2: O worm dd 


- In order to prepare it, iy at firſt etipl 


the! bitter falint liquor cated birtern, rhich 
remains in the pans after the? evapotatſbh '6f 


* 3 


ſea water But as tHaf'Jiquor-is not ys 
rocured, 1 afterwards made ufe of 4 
falt called hl, Which is ſep atated from 
the bitter by eryſtalliztion, and isevidently 
ia and the vitriölie id?” 

Turk is likewiſe: *#"ſparious” kind of 
Glauber ſalt, which yields? plenty of Pagricfia, 
and ſeems to be 50 ohe an the e 7 — fa it 
of ſea water reduced to eryſtals bf A larger 
ſize. And common falt alſo affofff alk 
quantity of this powder 3 becauſe beigg fepa- 
rated from the bittern by bnd hafty Gy alli: 
zation Only, it neceſſarily” contains « portion 
of that fuer? eib gde nap 
Trost who would prepare Magnets from 
epſom- -falt, may ale the following piöceßß. FRED 
Dis50tve equal quantities of _eptorn-ſalt, 
and of Pearl aſhes ſeparately in a lüfficient 
quantity of water; purify each ſoldtioh' from 
its dregs, . and 1 accurately tog ether 5 
Vol, H. „% „ 3110 um 72% 1 N. 85 


is 


0 
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by violent agitation: , ava make them Juſt to 
boil oyer a briſk fire. ale | 
App now to the mixture three © or 3 
times its quantity of hot water; after a little 
agitation, allow the magngſia to ſettle to the 
bottom, and decant off as much of the water 
as poſſible. Pour on the ſame quantity of 
cold water; and, after ſettling, decant it off 
in the ſame manner. Repeat this ; waſhing 
with the cold water ten or twelve times: or 
even oftner, if the magneſia be required Per- 
tectly pure, for chemical experiments. 
Warn it is ſufficiently waſhed, the water, 
may be Arained, and ſqueezed: from. it in a 
linen cloth; for * little of wh. mognsfu a, 
paſſes R F 
Tur alkali i in \ the mixture 5 3 the, 
acid, ſeparates i it from the magneſia; which not 
being of itſelf ſoluble in water, muſt conſe- 
quently appear immediately under a ſolid form. 
But the powder which: thus appears is not 
intirely magnefia ; part of it is the neutral ſalt, 
formed from the union of the acid and alkali. 
| This neutral falt is found, upon examination, 
to agree in all reſpects with vitriolated tartar, 
and requires a large quantity of hot water to 


diſſolve it. As much of 1 it 18 therefore. diſ- 
. | ſolved 


WF + 
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ſolved as the water can take up; the reſt is 
diſperſed thto the mixture im the; form of a 
powder. Hence the neceſfity of waſhing'the 
magnefia o it ſo much trouble; for the firſt 
affuſion of hot water is intended to diſſolve 
the whole of the ſalt, and the ſubſequent ad- 
ditions of cold Water to waſh" away [this {02 
dation if e 218 Bun 4 il belt 
Tn caution Re of boiling the mixture is 
not unneceſſary; if it be neglected; the whiole 
of the 'magnefia is not accurately ſeparated at 


once; and by allowmgnit"toreſt for ſome 


time, that powder concretes into minute 

grains, which, when viewed with the mi- 
croſcope, appear to be aſſemblages of needles 
diverging from a point. This happens more 
eſpecially when the ſolutions of the epſom- 
ſalt and of the alkali are diluted with too 
much water before they are mixed to gether. 
Thus, if a dram of epſom-ſalt and of Yalt of 
tartar be diſſolved each in four ounces” of 
water, and be mixed; and then allowed to reſt 
three or four days, the whole of the'maghefia 
will be formed into theſe (grains. Or if we 
filtrate the mixture ſoon after it is made, and 
heat the clear liquor ieh paſſes thro'3 it 
will n 1 a miagnefia. 


[ 
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I had che curioſity to ſatisſy myſelſ of the 
purgative power of: magne/ia; and of Hf vrai 
apinion concerning it, by the following caſy 
experiment. I made a neutral ſalt of ingneßu 
and] diſtilled vinegar; chooſing! this acid as 
being, like chat in weak ſtomachs, the product 
of fermentation, - Six drams of this I di. 
ſolved in water, and gave to a middle-aged 
man, deſiting Him to take it by degrees. 
Aſter having taken abdut a third, he deſiſted 
four times in an caſy and Vente 
anagner;! | Arwominced: n ſtrong conſtitutic 
the gaainder as a briſk. / purgatwe, and 
| ir operated ten times without cauſing any un- 
gaſineſs. The taſte af / this: ſalt is. not diſ- 
agtecable, and it appears to be rather of the 
cooling than of the acrid- kind. AW Ven 5 
IIavIxd thus given a ſhort ſkeich.of the 
hiſtory and medigal virtues of magneſia, 
no proceed to an aecount of its chemical 
propertics. By my firſt experiments, I in- 
tended 10 learn, what ſort of heutral falt 
might be obtained by joining it to each of 
the vulgar agidy; and the | reſult Was as 
fallow... | 19918-1601 94: AX 2111 
LA INESLAi6! quickly diſſolved . vio- 
lent ffervelcencey-pr.exploſion of air, by the 
acids 


870 diſtilledvinegarz dhe neuttal ſaline 


is of a yellow: cõοEᷣ ur, andi yields ſaline 
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gcids of vitriol, nitre, and f common: ſalt. 


liquors: thince produced hartek each their 
pecylianipropettivs. . 168d oils eaibed 
Tua Mhich id; made with the vitriolit 


. acid. may hei Son ſed. int coy [tals ſimilar 
in all reſpects do epſomoſalt. / am gtods 


2d TH&AP: whith is made with the nitrous 


Eryitals,:; which retain their funm ina vet 

dry air, but melt in a mdiſt W.. s iiw 
Tar. vibhich is produced by means af 
ſpirn af falt, yields no . 
poſed, Wee e # od op ein slide, 
Trait hic ich 3s obtained from the unn 


| of diſtilled vinegar wich nagugfu, affords mo 
eryſtals by: evaporation, but is condenſed 


into a ſaline ipidſs, Which, while Warm is 
extremely tough and {viſcid, vety much re, 


ſembling a ſtrong glue both in colour and 
_ conſiſtence, and becomes brittle when cold. 


By theſe experiments magneſia appears to 
be a ſubſtance | very different from thoſe of 
the calcarious claſs ; j under which. 1. would 


be underſtood to comprehend all thoſe that 


arc gonyetted into a PE, ak ws 
. firopg 


3 


4 2 ee 
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ſtrong fire, ſuch as lime one, marble; chalk, 
thoſe pars and marles which efferveſce 
with aqua fortis, all animal bells and the 
bodies called /ithophyta. All of theſe, by 


being joined with acids, yield a ſet of 


vompounds which are very different from 
thoſe we have juſt now deſcribed Thus, if 
aiſmall quantity of any calcarious matter be 
reduced to 4 fine: powder and thrown into 
fpicit of vitriol, it is attacked by this acid 
with a briſk. efferveſcence; but little or no 
diſſolution enſùes. It abſorbs the acid, and 
remains. united with at: in the form of 4 
white powder, at the bottom of the veſſel 
while the liquor has hardly any taſte, and 
ſhews only a very light cloud upon the addi- 
tion of an alkali !“. 1 „ 6 8 Oni Bib t 
Iii ſame white, powder is alſo formed 
when ſpirit of vitriol is added to a calca- 
catious earth diſſolved in any other acid; 
the vitriolic Sy g the __ ne and 
©1023 651: nnd e199 king 


25 Me. 3 — lately a ee a * let of. curious 
and accurate experiments, that this powder is of the nature, 
and poſſeſſes the properties, of the gypſeous or ſelenitic ſub- 
-Rabcen, |; That ſuch ſubſtances can be. reſolved, into vitriolic, 
and calcarious earth, and can be again compoſed by 
"joining ' theſe two ingredients together, Mem de Acad. 


Berlin- an. 1750, P. 144; 


7 
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joining itſelf. to. the earth by a ſtronger; attra- 
Rion ; and upon this account the magnęſia ß 
ſea-· water ſeems to be different from either of 
thoſe deſcribed by Hoffman. 1 He ſays ex- 
preſsly, that the ſolutions: ↄf each of his pows 
ders,. or, what i is equivalent, that the liquors 
from which they are obtained, formed a 
coagulum, and depoſited a, white powder, 
when he added the vitriolic acid ®, which 
experiment I have often tried wth, the 
marine bittern, but without ſucceſs. The 
coagulum thus formed in the mother of 
nitre may be owing to a quantity of quick; 
lime contained in it; for quick-lime i is uſed 
in extracting, the ſalt· petre from its matrix. 
But it is more difficult to account for the dif- 
ference between Hoffman's bittern and ours, 
unleſs we will be. fatisfied to refer it to this, 
that he got his from the waters of ſalt ſprings; 
which may poſſibly be different from thoſe 
of the ſea. 

MaGNes1A is not leſs remarkably diſtin 
guiſhed from the calcarious earths, by joining 
it to the nitrous and vegetable acids, than to 
the vitriolic. Thoſe earths, when combined 
with Wir of ite, cannot. be reduced to a 
OY W 


2255 Op. T.ir. p. 480 # 500 
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ciyftalline for pu, and if they are diſſolved in 
diſtilled vinegar, the mixture :ſporitinecut 1 ly 
Aries up into a frlabie ſalt, W 
23 Harvixe thus found "Magitfa to e 
from the common alkaline cartlrs, the object 
of my next inquiry was its pecular degree of 
attraction for acids, of or what was the place 
due to it in Mr; eee of eleive 
attractions. e i 1931/46 a 

Tunrx drams of nagneſi in "fine po «der; 


an ounce of alt” ammoniaec, and fix ounces 


of water were mixed together, and digeſted 
fix days in a retort joined to a receiver. 1 15 
Don the whole time, the neck of the 
retort was pointed a little upwards, and the 
moſt watery part of the vapour, which was 
condenſed there, fell back info its body. In 
the ng l ” the ee a volatile 


s 3; 44 7 


the” receiver, and afterwards ade into 
ſpirit. 

Wren all was cool, I found in the retort 
a faline liquor, ſome undiffolved magnefia, and 
ſome ſalt ammoniac cryſtallized.” The ſaline 
liquor was ſepatated' from'the other two, and 
1 mined with the alkaline ſpirit. A 


 coagulum 


# 
* „ 11 
* 4 


ür ell enrr EAA 165 


eoagulum was immediately formed, and” 4 
magnefia precipitated from the mixture. 

Tur magnefia which had remained in the 
retort, when well waſhed and dried, weighed 
two ſcruples and fifteen grains. 5 

We learn by the latter part of this experi- 
ment, that the attraction of the volatite Alkali 
for acids is ſtronger than that of magie, 
fince it ſeparated this powder from the acid 
to which it was joined,” But it alſo appears, 
that a gentle heat is capable of overcoming 
this ſuperiority of attraction, and of gradually 
elevating the alkali, while it leaves” the leſs 
volatile acid with the nn,. 

D1880LVE a dram of any clients {ati 
tance in the acid of nitre or of common ſalt, 
taking care that the ſolution be rendered per- 
fectly neutral, of that no ſuperfluous acid be 
added. Mix with this ſolution 4 dram of 
magneſia in fine powder, and digeſt it in the 
heat of boiling water about twenty four 
hours; then dilute the mixture with double 
its quantity of water, and filtrate.” The 
greateſt part of the earth now left in the 
filtre is calearious, and the liquor which 
paſſed thro', if mixed with A ae alkali, 

Vor! II. 39254 23 Bone 15013 ap 
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yields a white powder; the. es en of 


which is a true ret 


ER Fx. 
1a H] 


A 


acid quits - a exlcarions earth to join itſelf to 
magneſia ; ; but the exchange being performed 
ſlowly, ſome of the , magnefia is ſtill un- 
diſſolved, and part of the calcarious carth 
remains yet Joined to the acid. 

Wurx a ſmall quantity of magneſia is 
thrown into a ſolution of the corroſive ſubli- 
mate of mercury, it, ſoon ſeparates part of the 
mercury in the form of a dark. red powder 
and is itſelf diſſolved: 1 

IMAGINING that 1 perceived ſome reſem- 
blance between the properties of magna 
and thoſe of alkalis, 1 was led to try what 
change this ſubſtance would ſuffer. from the 
addition of quick-lime, which alters in ſuch a 
peculiar manner the alkaline falts; 
„ TWENTY. ſeyen grains of nagneſia in fine | 
powder were mixed with eighteen ounces of 
| lime-water, i in a flaſk, which was corked cloſe 
and ſhaken frequently for four days. During 
this time, 1 frequently dipp'd into it little 
bits of, paper, which were coloured with the 
Juice of | violets ; and. theſe became green as 
ſoon as they . touched the water, until the 

fourth 


ET. 
oath ate theinedlbut! did not at 
to be altered. The water'being-now:pburtd 
off, was intirely inſipid, and agreed iti every 
| chemical trial with pure water. The pow- 
der, after being perfectly well dried;' weighed 
thirty ſeben grains. It did not diffotve'ſiitirdly 
in ſpirit of vitriol ; but, aſter a brilk effer⸗ 
veſcence, putt of it ſubſided in the lätde man- 
ner as mee 'earths; When > ied 
with tie ed. % hn 07 e el ef 
| © Watn'b firſt tried this exper riment, I 5 Was 
; it the trouble ef digeſting the See in the 
heat of boiling water, and did not then know 
w_ it would ſucceed in the Heat of the 
But Dr. Alton, he has obliged the 
mts with many curious and uſefül diſcos 
veries on the ſubje& of quick-ime;" having 
had occaſion to repeat it, I learned from Him 
that Heat is not neceſſary; and he has more 
over added an uſeful purpoſe to dich this 
property of magngſia may be applied; I mean 
the ſweetening of water at ſea, wa vhich 
lime may have hay mixed to prevent i its ba. 
tre faction: x; { Y10 41901 10 9141 

THAT part of the drive powder ICh 
does not diſſolve in ſpirit of vitriohcanſiſts of 
ihe lime ſeparated from the water; In IMA 
QUICK-LIME 
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duced 40. a quick-lime,/ 1 tony 


is ſufficient to melt copper. 
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\ Qu1C&-LIME. itſelf is alſo rendered mile 
by magna, if theſe two are well rubbed 
together and infuſed an a mall nee 
er.. d dim leit Lin 

Bx the Glowing: Po. Ang I propoſe 


8 whether this ſubſtance could n te. 


Au ou ce af magnefia was. W in a 
crucible, for about an hour to ſuch a heat az 


out, it weighed three drams and one ſeruple 
or had loſt ir of its. former, weight, - 

| xepeated, with, the nagneſia prepared in 
this 434 er, maſt of thoſę experiment: 
] had already mad upon it before calcina- 
hon, and the reſult-was as fall w- w“m. 

Ir diſſolves in all the acids, and with theſe 


compoſes falts exactly ſimilar to thoſe de- 


ſcribed in the firſt ſet, of experiments but 
what is partic ulagly ta be remarked, it is dif- 


ſolved without "ny" the aſt (gre® of offers 


yekcence. FEM 
2 55 flowly precipitates the Sa cubs 
limate of \MmerFury in the he nh a + black 
Ir ae 15 vilatile alkali in Gale am- 
Maniac W the geid, when it is — 
with 


. ä e 
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with a warm ſolution of that ſalt. Hut it 
does not ſeparate an acid from a calcarious 
earth, nor does it induce 80 _ ww, 


_ lime - water 5 17 
LAsrlv, when 2 1 ” it is dgened 
aith an ounce of water in à bottle for fore 
bours, it does not make any the leaſt changy 
in the water. The magneſia, when dried, is 
ſound to have: gained ten grains; but it nei- 
—— — ſen- 


ſibly affe&/lInne-water, 510 0 


OnsxR VINO maghefa 40: lofe duch a re- 
markable proportion of itb weight in the fire, 
my next attempts were "divefted to the in- 
reſtigation of this volatile part, and, among 
other experiments, the e e ſeemed! te 
throw ſome light upon it. = FROTTHD 

THret ounces of e were diſtilled in 
a glaſs retort. and receiver, the fire being 
gradually increaſed. untit the magna was 


obſcurely red hot. When all was cool, I 
found only five drams of a whitiſh water in 
the receiver, which had a faint ſmell of the 
ſpirit of hartſhorn, gave a green colour to the 
juice of violets, and rendered the ſolutions of 
rorrolive MY and of filver very ſlightly 
tyrbid, 


a * 
Eren eee 
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turbid. But it did not OY Were unn 
acids. + 3 I 57 £136 1 


„Tus magnefia, when! Pa out of wn res 
2 tort, weighed an ounce, three drams, and 
| thirty grains, or had loſt more than the half 


of its weight. It ſtill efferveſced pretty briſk- 
ly, with acids, tho not ſo: ſtrongly as before 
this operation. Nr "* TT ien 4011-0 
ITnx fire ſhould have been raiſed here to 
the degree requiſite for the perfect calcinati- 
on of magneſia. But even from this imper- 
fect experiment, it is evident; that of the vo- 
latile parts contained in that powder, a ſmall 


ſeems, be retained in veſſels, under à viſible 
form. Chemiſts have often obſerved, in their 
diſtillations, that part of a body has vaniſhed 
from their ſenſes, notwithſtanding the utmoſt 


care to retain it; and they have always found, 


upon further 1 inquiry, that ſubtile part to be 
air, which having been impriſoned in the 


body, under a ſolid form, was ſet free and 


rendered fluid and elaſtic by the fire. We 
may therefore ſafely conclude, that the vola - 
tile matter, loſt in the calcination of nagneſia, 
* uy: air; a hence the calcined mag- 
£19143 e 
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neſiu does not emit air, or make an efferyeſ- 


cence, when mixed with acids. 11:9::thol s ui 


contain a ſmall portion of volatile alkali, 


which was probably formed from the earth, 
air, and water, or from ſome of theſe com» 
bined together; and perhaps alſo from a 
ſmall quantity of inflammable matter which 


adhered accidentally to the nagnęſia. When- 


ever Chemiſts meet with this ſalt, they are 
inclined to aſcribe its origin to ſome animal, 


or putrid vegetable, ſubſtance; and this they 
have always done, when they obtained it 


from the calcarious earths, all of which af - 
ford a ſmall quantity of it. There is, ho-w- 
ever, no doubt that it can ſometimes be pro- 


duced independently of any ſuch mixture, 


ſince many freſh vegetables and tartar afford a 
conſiderable quantity of it. And how c. 
it, in the preſent inſtance, be ſuppoſed, that 
any animal or vegetable matter adhered to the 
magne/ia, while it was diſſolved by an acid, 
ſeparated from this by an be and waſh- 
ed with, ſo. much water??? a 
Two drams of e. were 3 in 12, 
crucible, in the manner deſcribed above, and 
as red uced. to two ſcruples and twelve 
„ grains. 
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dition of an alkali, of which a large quanti- 


weighed one dram and fifty grains. It effer- 


of air; when thrown into acids, formed a red 
powder when mixed with a ſolution of  ſub- 


n 


had but juſt now loſt by calcination: nor 


and, as it is found to efferveſce with acids, 
part of the addition muſt certainly be air. 


fixed air, which they emit in great abundance 
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grains. This calcined magneſia was diſſolved 
in a ſufficient quantity of ſpirit of vitriol, and 
then again ſeparated from the acid by the ad- 


ty is neceſſary for this purpoſe. The mag- 
neſia being very well waſhed and dryed; 


veſced violently, or emitted a large quantity 


limate, ſeparated the calcarious earths from 
an acid, and ſweetened lime-water : and bad 
thus recovered all thoſe properties which it 


had it only recovered its original properties, 
but acquired befides an addition of weight 
nearly equal to what had been loſt in the fire; 


Tuis air ſeems to have been furniſhed by 
the alkali from which it was ſeparated by 
the acid; for Dr. Hales has clearly proved, 
chat alkaline ſalts contain a large quantity of 


when joined to a pure acid. In the preſent 
caſe, the alkali is really joined to an acid, but 


without any viſible emiſſion of air; and yet 
ER - the 


teen grains. One ſcruple, therefore; and 
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the air is not retained in it: for the neutral 
ſalt, into which 1 It is converted, is the 75 
in quantity, and in every other reſpect, as 

the acid employed had not been rote 
faturated with magneſia;” but offered to the 
alkali in its pure ſtate, and had driven the 
air out of it i in their conflict. Tt ſcetns there- 


| fore evident, that the air” was forced from 
the alkali by the acid, and beate itſelF i in 55 


magnefia. = ee a 
Tursr colfldhulidad led me to try a "I 
experiments, whereby I might know, what 
quantity of air 1s expelled from an i or 
from magnefia, by acids. | ah 
Two drams of a pure bed kale fate, 


and an ounce of water, were put! into: a Floren- 


tine flaſk, which, together with its contents; 
weighed two ounces and two drams. Some 
oil of vitriol diluted with water was dropt in; 
until the ſalt was exactly faturated ; which it 
was found to be, when two drams, two ſeru- 
ples, and three "__ of this acid had been 
added. The vial with its contents now 
weighed two ounces, four drams, and fif- 


eight grains were loſt during the ebullition, 


of which a trifling portion may be water, or 
Vor. II. Z ſomething 


grains of the ſame acid were required to com- 
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ſomething of the ſame kind. The reſt | is 


"ORE? 
THe e Homberg has attempted to 


eſtimate the quantity of ſolid ſalt contained 
in a determined portion of the ſeveral acids. 


Hie ſaturated equal quantities of an alkali with 


each of them; and, obſerving the weight 
which the alkali had gained, after being per- 
fectly dryed, took this for the quantity of ſo- 
lid ſalt contained in that ſhare of the acid 
which performed the ſaturation. But we 
learn from the above experiment, that his eſti- 
mate was not accurate, becauſe the alkali loſes | 
weight as well as gains it. 

Two drams of magneſia, treated exactly 
as the alkali in the laſt experiment, were juſt 
diſſolved by four drams, one ſcruple, and ſe- 
ven grains of the ſame acid liquor, and loſt 
one ſcruple and ſixteen grains by the ebulli- 
1 
Two drams of magneha. were reduced, by 
the action of a violent fire, to two ſcruples 
and twelve grains, with which the ſame pro- 
ceſs was repeated, as in the two laſt expe- 
riments; four drams, one ſcruple, and two 


1 | 
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pleat the ſolution, and no weight w was Joſt in 


the experiment. 319 6 
As in the 8 5 2 volatile er 


the fixed parts of bodies, by means of heat, 
a ſmall quantity of the latter is generally rai- 


ſed with the former; ſo the air and water, o- 
riginally contained in the magngſia, and after- 
wards diſſipated by the fire, ſeem! to have 
carried off a {mall part of the fixed earth of 


this ſubſtance. This is probably the rea- 
| ſon, why calcined magnefa is ſaturated with 


2 quantity of acid, ſomewhat leſs than what 
is required to diſſolve it before Ar e 7 
and the ſame may be aſſigned as one cauſe 
which hinders us from. reſtoring the whole of 
its original Es AER and plagwone | 
tion. 

1 took care 46 4 ah vitriolic cid, in 
order to avoid the heat and ebullition which 
it would otherwiſe have excited in the water; 
and I choſe a Florentine flaſk, on account of 
its lightneſs, capacity, and ſhape; which is 
peculiarly adapted to the experiment; for 
the vapours raiſed by the ebullition circulated 
for a ſhort time, thro the wide cavity of the 
vial, but were ſooh-colle&ed upon its ſides, 
like dew, and none of them ſeemed to reach 

225 | . 
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the. neck, which continued perfeatly dry ta 
the end of the experiment. 

Wr no perceive the reaſon, wha crade 
150 calcined magneſia, which differ in many 


reſpects from one another, agree however in 
compoſing the ſame kind of falt, when diſ- 


folved in any particular acid; for the crude 
magnefia ſeems to differ from'the calcined 
chiefly by containing à conſiderable quantity 
of air, which air is unavoidably aeg 
and loſt during the diflolution. - © 

FROM our experiments, it ſeems pre yable, 
that the increaſe of weight which ſome me- 
tals acquire, by being firſt diſſolved in acids, 
and then ſeparated from them again by alkalis, 


proceeds from air furniſhed by the alkalis, 


And that in the aurum fulminans, which is pre- 


pared by the ſame means, - this air adheres to 


* gold in ſuch a peculiar manner, that, in 


a moderate degree of heat, the whole of it 
recovers its elaſticity in the ſame inſtant of 


time; and thus, by the violent ſhock which 


it gives to the air around, produces che loud 
crack or fulmination of this powder. - Thoſe 


who will imagine the exploſion of ſuch a mi- 
nute portion of fixed air, as can refide in the 
| ad fam to be inſufficient for the 


exceſf ye 


/// ĩðͤ |" 7 IN 
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exceſſive loudneſs. of the noiſe,” will conſi- 
der, that it is not à large quantity of motion 
communicated to the air, but rather a ſmart 
ſtroke which produces ſound, and that the ex- 

ploſion of bat a fe particles of fixed air may 


be capable of cauſing a loud noiſe, provided 
they all recover their aa dee and in 
the ſame inſtant. „„ 


Tun above experiments lead us ; alſo. to 
conclude, that volatile alkalis, and the com- 


mon abſorbent earths, which, loſe their air 


by being joined to acids, but ſhew evident 
ligns of their having recovered, it, when ſe- 
parated from them by alkalis, received it from 
theſe alkalis which loſt it in the inſtant of 


their joining with the acid. 


Tux following are a few experiments upon 
three of the abſorbent. earths, made in order 
to compare them with one another, and with 


magneſia. 


Suſpecting that Pr might poſlibly be 
no other than a, common calcarious earth, 
which had changed its nature, by having been 
previouſly combined with an acid, I ſatura- 
ted a ſmall quantity of chalk with the muria- 
tic acid, ſeparated t the acid from it again by 

| pam 
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means of a fixed alkali, and carefully waſh- 
ed away the whole of the alt. Py wick 

Tux chalk when dryed was not found to 
have ſuffered any alteration ; for it efferveſ- 


ced with the vitriolic acid, but did not diſſolve 
in it; and when expoſed to a violent fire, 
was converted into a quick-lime, in all re- 
ſpects ſimilar to that objaince _ common 


chalk. | 
"In another experiment of the ſame kind, 


| 4 uſed the vitriolic acid with the ſame event. 


Ax calcarious matter reduced to a fine 
powder, and thrown into a warm ſolution of 
alum, immediately raiſes a briſk efferveſcence, 
But the powder is not diſſolved; it is rather 
increaſed 1 in. bulk : and if the addition be re- 


peated until it is no longer accompanied with 


efferveſcence, the liquor loſes all taſte of the 


alum, and yields only a very light cloud upon 
— the admixture of an. alkali. 


FROM this experiment we learn, that acids 
attract the calcarious earths more ſtrongly 
than they do the carth of alum ; and as the 
acid in this ſalt is exactly the ns with the 
vitriolic, it compoſes with the calcarious 
earth a neutral ſubſtance, which is very diffi- 


cultly ſoluble in water, and therefore falls 


down 
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down to the bottom of the veſſel along with 
the earth of alum which is deprived of its 
acid. The light cloud formed by the alkali 
proceeds from the minute portion of the 

calcarious compound Whieh ſaturates the 
water. | 

Tar earth of 3 1 bones, a di 
to a fine powder. and thrown into a diluted 
vitriolic acid, gradually abſorbs the acid in 
the ſame manner as the calcarious earths, 
but without any remarkable efferveſcence. 
When it is added to the. nitrous or to the 
muriatic acid, it is flowly diſſolved. The 
compound liquor thence produced is ex- 
tremely acrid, and' ſtill changes the colour of 
the juice of violets to a red, even after it is 
fully ſaturated with the abſorbent. Diſtilled 
vinegar has little or no effect upon this earth; 
for after a long digeſtion it ſtill retains its 
| four taſte, and gives only a light cigud ol 
the addition of an'alkali.. 

By dropping a diſſolved fixed alkali into a 
warm ſolution of alum, I obtained the earth 
of this ſalt, which, after being well waſhed 
and dried, was found to have the following 
en 1 

| Ir 
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It is diſſolved in every acid but very 
lowly, unleſs aſſiſted by heat. The ſeveral 
folutions, when thoroughly faturated, are all 
aſtringent with a flight degree of an acid 
taſte, and they alſo agree with a ſolution of 
alum in this, that they give a red colour to 
the infuſion of turnſol. 5 

 NerTHex this earth, nor that of ain 
bones, can be converted into quick- lime by 
the ſtrongeſt fire, nor do they ſuffer any 
change worth notice. Both of them ſeem to 


attract acids but weakly, and to alter their 


properties leſs when united to them than the 
other abſorbents, D 


en I. 


T* tele ding wes upon theſe expe- 


riments, an explication of the nature of 
lime offered itſelf, which ſeemed to account, 


in an eaſy manner, for moſt of the , 
ties of that ſubſtance. 


Ir is ſufficiently clear, that the Sleszios 
480 in their native ſtate, and that the 
alkalis and magneſia in their ordinary condi- 


tion, contain a large quantity of fixed air, and 
| this 
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this air certainly adheres to them with confi- 
derable force, ſince a ſtrong fire is neceſſary 


to ſeparate it from magneſia, and the ſtrongeſt 


is not ſufficient to expelt it entirely from fixed 
alkalis, or take away their TAPE. of Herve 
cing with acid ſalts. _ 

Tazsz conſiderations led me to tia; 
that the relations between fixed air and al- 
kaline ſubſtances was ſomewhat ſimilar to the 

relation between theſe and acids ; that as the 


_ calcarious earths and alkalis attract acids 
ſtrongly and. can be faturated with them, 


ſo they alſo attract fixed air, and are in their 
ordinary ſtate ſaturated with it : and when we 


minx an acid with an alkali or with an abſor- 
bent earth, that the air is then ſet at liberty, 


and breaks out with violence; becauſe the al- 
kaline body attracts it more weakly than it does 


the acid, and becauſe the acid and air cannot 
both be joined to the ſame body at the ſame 


| time. 


I alſo imagined, that, when the PN i 
earths are expoſed to the action of a violent 
fire, and are thereby conyerted into quick- 
lime, they ſuffer no other change in their 
compoſition than the loſs of a ſmall quantity 
of water and of their Hixed air. The re- 

Vol. II. . markable 
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markable acrimony. which we perceive in 
them after this proceſs, was not ſuppoſed to 
proceed from any additional matter received 
in the fire, but ſcemed to be an eſſential pro- 
perty of the pure earth; depending on an 

attraction for thoſe ſeveral ſubſtances which 

it then became capable of corroding or-diſ- 

ſolving, which attraction had been inſenſible 
as long as the air adhered to the earth, but 
diſcovered itſelf upon the ſeparation. 

TuIs ſuppoſition was founded upon an = 
ſervatioa of the moſt frequent conſequences 
of combining bodies in chemiſtry, Com- 
monly when we join two bodies together, 
their acrimony or attraction for other ſub- 
ſtances becomes immediately either leſs per- 
ceivable or entirely inſenſible; altho it Was 
ſufficiently ſtrong and remarkable before 
their union, and may be rendered evident 
again by disjoining them. A neutral ſalt, 
which is compoſed of an acid and alkali, does 
not poſſeſs the acrimony of either of its con- 
ſtituent parts. It can eafily be ſeparated from 
water, has little or no effect upon metals, is 
incapable of being  joi dined to inflammable 
bodies, and of corroding and diſſolving ani- 
mals and vegetables; ſo that the attraction 
both of the acid and alkali for theſe ſeveral _ 
3 ſubſtances : 


8 
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fabſtances ſeems to be ſuſpended till We are 


again ſeparated from one another. 


CRUDE lime was therefore conſidered as a 


peculiar acrid earth rendered mild by its 


union with fixed air: and quick-lime as the 
ſame earth, in which, by having ſeparated 


the air, we diſcover that acrimony or attra- 


ction for water, for animal, . and 


for inflammable ſubſtan ce. 


Tur the calcarious earths really loſe a 
large quantity of air when they are burnt to 
quick-lime, ſeems ſufficiently proved by an 
experiment of Mr. Margraafu, an exceeding- 
ly accurate and judicious Chemiſt. He ſub- 


jected eight - ounces of” o teocolla to diftilla- 


tion in an earthen retort, finiſhing his proceſs 
with the moſt violent fire of a reverberatory, 
and caught in the receiver only two drams of 


water, which by its ſmell and f properties 


ſhewed itſelf to be lightly alkaline.” He does 


not tell us the weight of the ofteocolla re- 


maining in the retort, and only ſays, that it 


was converted into quick-lime ; but as no cal- 


carious earth can be converted into-quick-lime, 
or bear the heat which he applied without 
loſing! above a third of its TOs: we may 
r (ately 

* Mem, de Acad, de Berlin, an. 1 P- 57. 
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ſafely conclude, that the loſs in his experi- 
ment was proportional, and proceeded chiefly 
from the diſſipation Wy fixed air. 
ACCORDING to our theory, the relation of 
the calcarious earth to air and water appeared 
to agree with the relation of the ſame earth 
to the vitriolic and vegetable acids. As 


chalk for inſtance has a ſtronger attraction 


for the vitriolic than for the vegetable acid, 
and is diſſolved with more difficulty when 
combined with the firſt, than when Joined ta 
the ſecond; fo it allo attrafts air more 
ſtrongly than water, and is diflolved with 
more difficulty when ſaturated with air than 
when compounded. with water only. 

A calcarious earth deprived of its air, or 
in the ſtate of guick-lime, greedily abſorbs a 
| conſiderable quantity of water, becomes ſo- 
luble in that fluid, and is then faid to be 
ſlaked; but as ſoon as it meets with fixed 
air, it is ſuppoſed to quit the water and join 
itſelf to the air, for which it has a ſuperior 
attraction, and is therefore reſtored to its 
firſt ſtate of . os Op * 
water. _ 
| ng laked: "ON I RENE Pat water, 
the fixed air in the water is ire by 


"00 
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che lime, and faturates a ſmall: portion of it, 
| which then becomes again incapable of diſſo- 
lution, but part of the remaining flaked lime 
Iz this fluid be expoſed to the open air, 5 
the particles of quick - lime which are neareſt 
the ſurface gradually attract the particles of 
fixed air which float in the atmoſphere, But 
| at the ſame time that a particle of lime is thus 
ſaturated with air, it is alſo. reſtored to its 
native ſtate: of mildneſs andinſolubility ;' and 
5 the whole of this change muſt happen at 
the ſurf ace, the whole of the lime is ſuc- 
ceſſwely collected there under its original 
form of an infipid calcarious earth, ee 
cream or cruſts of lime- water.. 
Wan quick- lime itſelf is . to the 
| open air, it abſorbs the particles of water 
and of fixed air which come Within 
ſphere of attraction, as it meets with the firſt 
of theſe in greateſt plenty, the greateſt part 
of it aſſumes the form of ſlaked lime; the 
reſt is reſtored to its original ſtate; and if it 
be expoted for a ſufficient length of time; the 
whole of it is gradually ſaturated with air, to 
which the water as gradually yields its place. 


x 
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Wir have already ſhewn dy experiment, 
that magneſia alba is a compound of a pecu- 
ar earth and fixed air. When this ſubſtance 
is mixed with lime · water, the lime ſhews 2 
ſtronger attraction for fixed air than that of 
the carth of mdgneſia ; the air leaves this 
powder to join itſelf to the lime. And as 
neither the lime when ſaturated with air, 
the magneſia when deprived of it, are 
ſoluble in water, the lime - water becomes per- 
ſectly pure and inſipid, the lime which it 
contained being mixed with the magneſia. 
But if the magneſia be deprived of air by cal- 
water, this fluid ſuffers no alteration. 
Ir quick-lime be mixed with a diſſolved 
alkali, it likeways ſhews an attraction for 
fixed air ſuperior to that of the alkali. It 
robs this ſalt of its air, and thereby becomes 
rendered: more eure or diſcovers its na- 
deg! ſtrong attraction 

for water, _ for Ae of the:ipflammable, 
and of th animal and vegetable kind; which 
attraction Was leſs perceivable as long as it 
Was ſaturated with air, And the volatile 
alkoli when deprived of its air, beſides this 
attraction 


PHYSICAL any LITERARY: 191 
attraction for various bodies, - diſcovers like- 


| ways its natural degree of volatility, which 


was formerly ſomewhat repreſſed by the air 
adhering to it, in the ſame manner as it is Dy 
en by the addition of an acid. 
Tuis account of lime and alkalis recom- 
mended itſelf by its ſimplicity, and by afford- 
ing an eaſy ſolution of many pbænomena, but 
appeared upon a nearer view to be attended 
with conſequences that were ſo very: new and 
extraordinary, as to render ſuſpicious 9 the | | 


| principles from which they were drawn. 


I reſolved however to examine, in a parti- 
cular manner, ſuch of theſe conſequences as 
were the moſt unavoidable, and found, the 
orcateſt number of them might be reduced 
to e following e 


L is we. ants Gar a quantity of air 
from lime and alkalis, when we render them 
cauſtic they will be found to loſe part of their 
weight in the operation, but will ſaturate. the 
lame quantity of acid as before, and the fa- 
turation will. be ee without effer⸗ 


beſcence. 7 1 15 91 'q 


1 Is 


dition: and it alſo follows, that the earth ſe- 
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II. Ir quick-lime be no other than a cal. 
carious earth deprived of its air, and whoſe 
attraction for fixed air is ſtronger than that of 
alkalis, it follows, that, by adding to it a ſuf. 
- ficient quantity of alkali ſaturated with air, the 
lime will recover the whole of its air, and be 
entirely reſtored to its original weight and con- 


parated from lime-water by an alkali, is the 
lime which was diffolved in the water now 
reſtored to its wor mild and worn 
| Nate. 

III. Ir it be ſuppoſed that faked "TOM 
not contain any parts which are more firey, 
active or ſubtile than others, and by which 
chiefly it communicates its virtues to water; 
but that it is an uniform compound of lime 
and water: it follows, that, as part of it can 
be diſſolved in water, the whole of it is allo 
capable of being diſſolved. 

IV. Ir the acrimony of the cauſtic alkali 
does not depend on any part of the lime ad- 
hering to it, a cauſtic or ſoap-ley will conſe- 
quently be found to contain no lime, unleſs 
the quantity of lime employed in making it 
were greater than what is juſt ſufficient to 


extract the whole air of Ge alkali ; for then 
as 
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as much of the ſuperfludus quick · lime might 
poſſibly be diſſolved by the ley as would be 
diſſolved by pure Water, or the ley would 
contain as much lime as lime-Mater does. 

V. Wr have ſhewh in the former experi- 
ments, that abſorbent earths loſe their ait 
when they are joined to an acid; but recover 
it, if ſeparated again from that acid, by means 
of an ordinary alkali: the air paſſing from 
the alkali to the earth, at the ſame time that 
the acid paſſes from the earth to the alkali. | 

Ir the cauſtic alkali therefore be deſtitute 
of air, it will ſeparate magneſia from an acid 
under the form of a magneſia free of air, 


or which will not efferveſce with acids j and 


the ſame cauſtic alkali will alſo ſeparate a cal - 
carions earth from acids under the form of 


a calcarious earth deſtitute of air, | but 'fatu- 
rated with ry or under the form of ſlaked 


lime. 40 zii i 


Lint 


THese were all 3 alas from 


the above ſuppoſitions. Many o them 


appeared too improbable to deſerve any fur- 
ther attention: ſome however; I found upon 


reflection, were already feconded by expe- 


rience. Thus Huffman has obſeryed, that 
quicklime does not n EN by 5s of 
Vol. II. 58 vitriol, 
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_ vitriol® ; and it is well known that the cauſtic 


ſpirit of urine, or of ſalt ammoniac, does not 


_ emit air, when mixed with acids, This con- 


ſideration excited my curioſity, and determin- 


I therefore engaged 
myſelf in a ſet of trials; the hiſtory of which 


is here ſubjoined. Some new facts are like- 


ways occaſionally mentioned; and here it 


have never mentioned any without ſatisfying 


88 


ed me to inquire into the truth of them all 
by way of experiment. 


will be proper to inform the reader, that! 


myſelf of their truth by experiment, tho 1 


have ſometimes taken the liberty to neglect 


deſcribing the experiments when es ſeemed 


eme obvious. 
- Dxs1RING to know how ls of an gk : 


a calcarious earth will abſorb, and what 
quantity of air is expelled during the diſſolu- 
tion, I ſaturated two drams of chalk with 


diluted ſpirit of ſalt, and uſed the Florentine 


flaſk, as related in a fimilar experiment upon 
magneſia. Seven drams and one grain of 
the acid finiſhed the diſſolution, and the chalk 


loſt two ſcruples and eight grains of air. 
Tuts experiment was neceſſary before the 
following,” 5 5 which I n to 8e d 


into 
M0 Hot. |, Op. I iv, P · OY | 
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into the truth of the firſt propoſition fo far 
as it relates to quick-lime. / 24 SHEETS 
Two drams of chalk were dotierte mee 
a perfect quick-lime, and loſt two ſcruples 
and twelve grains in the fire. This quick 
lime was ſlaked or reduced to a milky liquor 
with an ounce of water, and then diſſolved 
in the ſame manner, and with the ſame acid, 
a0 the two drams of chalk in the preceding 
experiment. Six dtams, two ſcruples and 
fourteen grains of the acid finiſhed the ſatu- 
nation without hae Hows efferveſcence or 

| loſs of weight. NW EIT 
Ix therefore appears from theſe 95 
ments, that no air is ſeparated from quick- 
lime by an acid, and that chalk ſaturates 
nearly the ſame quantity of acid after it is 
converted into quick-lime as before. 
Wirn reſped to the ſecond propoſition, I 
tried the following experiments. Wt 
A piece of perfect quick-lime made from 
two drams of chalk, and which "weighed one 
dram and eight grains, was reduced to a very 
fine powder, and thrown into a filtrated mix- 
ture of an ounce of a fixed alkaline” falt and 
two ounces of water. After a flight di- 
Wanne 8 powder being well waſhed and 
"Gy 
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dried, weighed one dram and, fifty | eight | 
grains. It was ſimilar in every trial to a fine 
powder of ordinary chalk, and was therefore 


ſaturated with air Which muſt have been fur- 
niſhed by the alkali. 


A dram of pure galt of tartar was ; difdolved 
in fourteen pounds of lime-water, and the 
powder thereby precipitated, being carefully 


collected and dried, weighed one and fifty 
grains. When expoſed' to a violent fire, it 


was converted into a true quick-lime, and 


had every other quality of a calearious.carth. 
Tuis experiment was repeated with the 


volatile alkali, and alſo with the foſſil or al- 


kali of ſea-ſalt, 253 exactly with the ſome 
event. 
Tux third as had tals; appearance 


of probability than the foregoing ; but, as 


an accurate experiment was the only teſt of 


its truth, I reduced. eight grains of perfect 


quick- lime made of chalk, to an exceedingly 
ſubtile powder, by ſlaking it in two drams of 
diſtilled water boiling hot, and immediately 
threw the mixture into eighteen ounces of 
diſtilled water in a flaſk, After ſhaking it, 


a light ſediment, which floated thro' the li- 


quor, was allowed to ſubſide; and thie, When 


collected 
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collected with the greateſt care, and dryed, 
weighed, as nearly as I could gueſs, one third 
of a grain; The water taſted ſtrongly of the 
lime, had all the qualities of lime - water, and 
yielded twelve grains of precipitate, upon the 
addition of ſalt of tartar. In repeating this 
experiment, the quantity of ſediment was 
ſometimes leſs than the above, and ſometimes 
amounted. to half a grain. It conſiſted parts 
ly of an earth which efferveſced violently 
with aqua fortis, and partly of an ochry pow 
der, which would not diſſolve in that acid. 
The ochry poyder, as it uſually appears in ir 
chalk to the eye, in the form of veins running 
thro' its ſubſtance, muſt be. confidered only 


as an accidental or foreign admixture ; and. 


with reſpect to the minute portion of alkaling 
earth which compoſed the remainder of the 
ſediment, it cannot be ſuppoſed to have been 
originally different from the reſt, and incapa- 
ble, from its nature, of being converted into 
quick-lime, or of being diſſolved in water; 
it ſeems rather to have conſiſted of a ſmall 
part of the chalk. in its mild ſtate, or ſatu- 
rated with air, which had either remained, for | 
want of a ſufficient fire to drive it out entirely, 
or had been furniſhed by the diſtilled water. 
1 
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indeed expected to ſee a much: larger quan- 
tity of ſediment produced from the lime, on 
account of the air which water conſtantly con- 
tains, and with a view to know whether wa. 
ter retains its air when fully faturated with 


lime, a lime-water was made-as ſtrong as pol. 


fible ; four ounces of which were placed un- 


der the receiver of an air- pump, together With 
four ounces of « common water in a vial of the 
fame fize ; and, upon exhauſting the reeci- 


ver, without heating the vials, the air aroſe 


from each in nearly the ſame quantity”: from 


whence it is evident, that the air, which 


quick - lime attracks, is of a different kind from 


that Which is mixed with water. And that 
it is alſo different from common elaſtic air, 15 
ſufficiently proved by daily experience; for 


lime-water, which ſoon attracts air, and forms 
a cruſt when expoſed in open and ſhallow veſ- 


ſels, may be preſerved, for any time, in bot- 
tles which are but ſlightly corked, or cloſed 


in ſuch a manner as would allow free acceſs 


to elaſtic air, were a vacuum formed i in the 
bottle. Quick-lime therefore does not attract 


air when | in its moſt ordinary form, but! is ca- 
pable of being joined to one particular ſpecies 


only, which is diſperſed thro” the atmoſphere, 
+ ner 
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| cither in the ſhape/of an exceedingly ſubtile 


powder, or more probably in that of an ela- 


ſtic fluid. To this I have given the name of 


fixed air, and perhaps very improperly; but 
U thought ! it hetter to uſe a word already fa- 
miliar in philoſophy, than to invent anew 


name, before we be more fully acquainted 
with the nature and propetties of this ſub- 


ſtance, which will probably: be the en * of 
my further inquiry. 


It is, perhaps, ik i. l hy ei 


that the calcarious ſubſtances uſed in making 


the above experiments ſhould be of the pureſt 


kind, and burnt with the utmoſt violence of 
heat, if we would be ſure of converting them 


into perfect quick-lime. I therefore made uſe! 


of chalk burnt in a ſmall covered crucible with 
the fierceft fite of a Black-ſmith's forge, for 


half an hour, and found it neceſſary to employ, 
for this purpoſe, a crucible, of the Auſtrian. 


kind, which reſemble black lead; for if any 
calcarious ſubſtance be heated to ſuch a degree 
in an ordinary or Heſſian crucible, the whole, 
of it is melted down, together with paths of the 
veſſel, into glas. 

I now prepared to inquire into the pro⸗ 


perties of the cauſtic alkali; in order to which, 
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of boiling water, and then mixed in a glaſs 


mixture was ſhaken frequently fot two hours, 
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ſettle again, poured off as moch of the cler 
ley an poſſidle, 
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I'made a e or _ "nl in the Wen 


— fix ounces i wety Kron quick: 


to a ſort of fluid paſte, with eleven pounds 


eſſel with eighteen ounces of a pure fixed 
alkaline ſalt, which had been firſt diſſolved 
in two pounds and à half of water. This 


when the action of the lime upon the alkali 
was ſuppoſed to be over, and nothing remain- 
ed but to ſeparate them again from one ano- 
ther, I therefore added 12 pounds of water, 
ſtirred up the lime, and, after allowing it to 


Tux lime and alkali were 50 er 
under the form of a very thick milky liquor 


or fluid paſte ; becauſe they are thus kept in 


perpetual contact and equal mixture until 
they have acted ſufficiently upon one another: 


whereas in the common way of ufing a larger 


quantity of water, the lime lies for the moſt 


part at bottom, and, tho ſtirred up ever ſo 


often, cannot exert its t influence ſo fully upon 
the 


r 
t 
0 
1 
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could be formed of its -ſtrengeh..jn\this Way, 
becauſe) it always abſorbed, à conſiderable 
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the alkali, - Which is, uniformly diffaſed th! 


| EVETY, Part of the liquor. 3 10 M 4 .. 1 


Tus above ley was found upon trial. 
ſaturated by acids, without the beaſt, efterveſ 


cence or diminution of weight. 


Ir Was now proper to examine ber 
the alkali / ſuffered { any loſs in becoming 
cauſtic,/ which I propoſed to attempt; by aſe 
certaining the ſtrength of the ley, or tha 
quantity of ſalt which a given portion of it 
contained; from Which by //computatian 
ſome imperfect knawledge might be abtained 
of the quantity of cauſtia produced: from the 
eighteen onnces of mild fax. |; in 10 v2is 

I therefore | evaporated. Jome of my dey, 
bg ſoon, perceived.that no certain dgment 


quantity of air during. the .evaparation, and 
the dried ſalt made a pretty btiſlæ efferveſ- 
cence! with, acids, ſo that the le appeared 


ſtronger than it really was ; and yet, upon 


proceeding in the eſtimate from this; gude 
and unfair trial, it appeared that the falt bad 
loſt above a ſixth ia becoming cauſtic, and 
the quantity of acid ſaturated eee 

. . Co” 
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it was to the quantity of acid ſaturated ee 
drams of ſalt of tartar; 'nearly as ſix to five. 
” Tues experiments are therefore dgrecable ; 
| to that part of the ſecond propoſition dial 
relates to the cauſtic alkali,” 
Urn farther examining what un the 
alkali had undergone; I found that the ley 
gave only an exceeding” faint milky hne to 
lime - water; becauſe the cauſtic alkali wants 
that air by which ſalt of tartar pre. 
che lime. When a few! ounces of 1 were 
expoſed in an now ſhallow veſſel for four 
and twenty! hours, it imbibed a ſmall quan- 
| tity of air, 45 r à ſlight efferveſcence 
Wich acids; After a fortnight's expoſure in 
te ſame. manner, it became entirely mild, 
efferveſced as violently with acids, and had 
the ſame effect upon lime - water as a ſolution 
of an ordinary alkali.” It like ways agrees 
with lime-witer/ in this reſpect, that it may 
be kept it cloſe veſſels, or even in bottles 
which are but ſlightly covered, for a conſide- 
rable time, without OY a nene 14170 
1 of arr.. 
I order to know dow ash lime it con- 
tained, F * ten ounces ay Wy 
* ſilver 
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lilver diſh over a lamp. and meltęd the falt, 
after having diſſipated the water d. ©; U yol | 
Tux cauſtic thus produced was diſſol well 
again {in-a{ſmall', quantity /of/ water, and der 
poſited a trifling portion of-ſedinent;hwhieh 
1 imagined at firſt tg be lime 30 butinůing 
that it could f eaſily be diſſolyed ind a little 
more water, ; concluded! it to be a vitriolated 
tartar, Which always Pt 1o1p” the fixed 
alkali of vegetables. am yd abi and er 
I chen ſaturated the lution of the; cauſtic 
alt with ſpirit of vitrjol, expecting thus te 
detect the lime; becauſe that acid. precipi- 
tates a calcarious earth iftem ts ordinary ſolur 
tions. During the ſaturation, a lamge quan-— 
tity of white podetii Mas. formed ; hut this 
like ways turned out: to be a vittiolated ;tartar, 
which had | appeared; in the form of i a 
powder, becauſe: there i was: not enough of 
water in the mixture domme we." 
1 o01-bas te r Tus rIv- 
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0 This evaporation was performed in a filver diſh, on ac. 


count of the acfimony o of the ſalt ; which is fo. very great, 
that, Having once evaporatePa"part” bf the! fie) ley in a 
| bowl of Engliſtreatthen or ſtove ware, and meſted he oe 
with a gentle heat, it corroded and diſſolyed . the 
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.\ LayrLy; Texpoſed'@few ounces of the 
| ley in an open ſhallow veſſel ſo long, that 
the alkali loſt the whole! of its cauſticity, 
and fermed entitely teſtored to the ſtate of 
an ordisary fed Alkali; but it did not 


however de poſſte a fingle atom of lime: And 


to'ullure: myſelf that my cauſtic lo was not 

of a ſingular kind, I repeated the ſame ex- 
periments with an ordinary" ſoap- ley," and 
with one made by mixing one part of a pure 
fixed alkaline ſale with three parts of common 
ſtone me freſh Aaked' and ſiftec; nor / could 
1 Yiſeoyer' any limo in either. Thel füſt of 
theſe contained a ſmall quantity of Brimiftone, 
und ag fur from being perfectly caudſtic, for 
It made 3 pretty briflo efferveſcence with 
acids; but the laſt vas ſo entirely deprived 
of its air; that it did not diminiſli ini the _ 
the tranſparency of lime- water. 

Tust experiments ſeem therefore to p- 
port the fourth propoſition, and to ſhew 
that the cauſtic Alkali does not contain any 


If ime. core OM | POET dae. 2 ny 2p 1 
As it ſcems probable, from the quickneſs 


Mw" eee ela weng h dered 


cauſtic, that! more lime Had been em ployed than 


What was juſt ſuffcient to extract the whole 
n 
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of its air, we are ſrpriſedito-find that; little 
or none of the ſuperfluous! quick: lime vas 
diſſolved by the water. But this phrenuminon 
will become leſs ſurprizing, by comparing it 

with ſome ſimilar inſtances in chemiſtry. 
Water may ben made to depoſite a ſalty by 
the admĩxture of a ſubſtance which: ĩt attracis 
more ſtronglyſ than it does that: ſalt; ſuch 
as ſpir it of wine and quick-lime itſelf may | 
be ſeparated from water upon the ſame priu- 
ciple; for if that ſpirit is added: to au 5 
quantity of lite-water, the mixture becomes 
tutbid and dep6ſites a feditnent;hwthichs hen 
ſeparated and diſſolved again in diſtilled War 
ter, compoſes lime ater We, may there 
fore refer the above bænomenon, with, reſpect 
to the ley, ta the ſame cauſe; with theſe; and 
ay, that the water: did not diſſolve the lime, 
becauſe it already contained a. cauſtic, alkali, 
for which i it has a raph attraction. : gg 

ls alſo rendeted the volatile alkali cauſtic, 
in order to examine what Ache it ſuffered 
in the operation, and obtained an exceeding] y 
volatile and acrid ſpirit, which neither, effer- 
veſced with acids, nor altered in the leaſt the 
TREE of. lime- x, en hho and, 1 1 
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ry ſtrong, ' was lighter than en and aun 


| re it like ſpirit of wine. 


1 next inquired into the wth of the fit 


b nue in the following manner. 
I o drams of epſom- ſalt were diflulved in 
a ſmall quantity of water, and thrown intb 
tiv ounces of the cauſtic- ley; the mixture in- 
ſtantly became thick, like a decoction of 
ſtarch or barley,” by the magneſia, which 
Wu precipitated. I then added ſpirit of vi- 
triol by degrees, wal the mixture became 
perfectiy clear, or the whole of the magneſia 
was again diffolved'; which Wr 
Ut any efferveſcence or eimiſſion of air. 
Hal an ounce of chalk was: difſolved-i in 
24 4pitie- of falt, the quantity of which was ſo 


achuſted, ' that/ the mixture was! not acid in 


the leaſt degree; and the ſolution was thrown 
into twelve ounces of the cauſtic ley; which 


quantity I found, "by experiment, to be ſufii- 


cient for pretipitating almoſt the whole of the 
chalk. I now filtrated this turbid liquor, and 


laid the owder femaining 1 in the paper upon 


a, _chalk-ſtone,' in order to draw as much of 
the, water from r a as e ible, and deen be a 


#3 73 1 


* Ae that it might fablide the more 
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perfectly 3 in the following part of the experi 
ment. 1 then mixed it with about twenty 
ounces of pure water in a flaſk; and, after al- 


lowing the powder to ſubſide, [poured off the 


water, which had all the qualities of lime- 
water. And 1 ſucceſſively coriverted eight 
waters more into lime-water,” ſeven' of theſe 
in the ſame quantity, and with the ſame ma- 


nagement, as the firſt. The eighth was like- 
ways in the ſame” quantity ;” but Tallowed it | 
| to remain with the chalk, and ſhook' it fre- | 


quently, for two days. This; after being fil 


trated, formed a cream 'or eruſt upon its ſur- : 
face when expoſed to the air; changed the 


colour of the Juice of violets into green; le- 


parated an orange coloured powder from a ſo- 
lution of corroſive ſublimate ; became turbid 
upon the addition of an alkali + Was entirely 
ſweetened by magneſia ; and appeared fo | 
ſtrong to the taſte, that I could not 'have diſ- 
tinguiſhed it from ordinary lime- water. And 


when I threw: ſome ſalt ammoniac into the 
lime which remained, the bo 8 of the v vo- 


r 


ture. «Us Oh 


In this experiment therefore the air is 17 75 x 
driven out ne _ chalk by an acid, and then, 


in 
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in order to ſeparate this acid from it, we 
add an alkali which has been previouſly. de- 
pfrived of its air; by which means, the chalk 
itſelf is alſo obtained free of air, and in an 2. 
crid form, ot in the form of ſlaked lime. 
WI have alſo ſeveral proceſſes for obtain- 
ing the volatile alkali in a cauſtic form, which 
ſeem to be only ſo many methods of obtain- 
ing it in its pure ſtate, and free of fixed air, 
The firſt of theſe is the ſeparation of the al- 
kali from an acid, merely by heat; an in- 
ſtance. of which: we have from Mr. Mar- 
graaf *. He prepared from urine an ammo- 
niacal, ſalt, the acid of which. is the baſis of 
the phoſphorus; and is of ſuch a peculiar na- 
tyre, that it endures a red heat without being 
diſſipated. Sixteen ounces of the neutral ſalt 
were ſubjected by him to diſtillation. The 
acid remained in the retort, and he found in 
the receiver eight ounces of an alkaline ſpirit, 
which, he tells us, was extremely volatile, 
very much reſembling the ſpirit of ſalt am- 
moniac diſtilled with quick- lime; and no 
cryſtals were formed i in it, when expoſed to 
mo Wr air. 
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A « cauſtic volatile alkali may alſo be obtains 


ed, 'by mixing ſalt ammoniac with half its 


. a cauſtic fixed alkali; 'or-of mague- 
fia which has been prcoloufly deprived of its 
air by Bre; and then ſubmitting theſe mixs 
tures to diſtillation : Or merely by duding a- 


ny ordigary volatile alkali to a proper: quanti- 
ty of 4 cauſtic ley j for in this caſe the air 


| paſſes from the volatile to the fixed. ulkkli, by 


a ſuperior attraction for'the laſty andy by a 
——— —„— 


milar to that prepared from ſalt ammoniae 
and quick mee. ohne aff 


Ix is therefore probuble, that, had we' ts 


bag Gabe the fret alkali 


from an acid, without, at the ſame time, ſar 
turating it with air, - we:ſthould then obtain it 
in 4 cauſtic form; but I am- not. acquainted 


with an inſtance of: this ſeparation in chemi- 


ſtry. There are two indeed which, at firſt 
ſight, appear t be of this kind.; theſe are 
the ſeparation of the fixed alkali from the ni- 
trous acid by means of inflamed / charcoal, 


in the proceſs for making nitrum fiualum, and 
of the ſame alkali; from vegetable; acids mere- 


y by heat; but, upon examiniog the pro- 


duct of each proceſs, we find the alkali either 
Vorl. " 


— 
— — — — 


_— — 
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fully or nearly ſaturated with air. In the firſt, 
either the charcoal or the acid, or both to- 
gether, ate almoſt wholly converted into air; 
ſeparated, but rather deſtroyed by the fire: a 
conſiderable portion of it is converted into an 
inflammable ſubſtance; and we learn from 
Dr. Hales, that the bodies of this cla contain 
4 large quantity of fixed air. C | 
WIN we conſider that tos attrafti Aa 
eee 
the calcarious earths, and alete, m the! ef⸗ 
fects of heat in chemiſtry 
gine, that alkalis might bs a Siva 7 
of their air, or rendered perfectly cauſtic, by a 
fire ſomewhat weaker than that which is ſuf- 
ficient to produce the ſame change upon lime; 
but this is ker nen not en _— to 
experiene. ; 
Tux alkalis do, ans acquire ſome 
degree of caufticity in a ſtrong fire, as ap- 
pears from their being more eaſily united with 
ſpirit of wine after having been kept in fu- 
ſion for ſome time. For that fluid, which 
cannot _ . ww a mild alt of tartar, 
2 vil 
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will ſoon. take a very deep colour from a. few 
drops of a ſtrong cauſtic ley. | The cireum- 
ſtances which hinder us from rendering theſe 
ſalts perfectly cauſtic by heat, are their pro- 
penſity to diſſipation in the utmoſt violence 
of the fire, their extreme acrimony, and the 
imperfection of our common veſſels. For 
before the heat becomes very intenſe, the al- 
kalis either evaporate, or diſſolve a part of the 
crucibles in which they are contained, and 
often eſcape thro their pores; which hap- 
pens, eſpecially as ſoon as they have already 
acquired ſome degree of additional eee 
by the loſs of part of their air. 

Tux fuſion alſo, which they ſo Wee 
dergo, is well known by Chemiſts, as a ſtrong 
obſtacle to the ſeparation of the volatile from the 
fixed parts of a compound by fire ; according» 

ly, in ſeveral proceſſes, we are directed to add 
to the fuſible compound ſome porous ſubſtance 
which is incapable of fuſion, and will retain 
the whole in a ſpongy form, thereby to facili- 
tate the diſſipation of the volatile parts. 
In order to know whether an alkali would 
loſe a part of its air, and acquire a degree of 
cauſticity, when expoſed, with this precauti- 
on, to * action of a ſtrong fire, I mixed an 
| - ounce 
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ounce and! a half of ſult of tartar with three 
ounces of black - lead, a fubſtance of any the 
moſt unchangeable by chemical operations, 
This mixture I expoſed, for feverat hours, 
ſtronger than what is neceflary to keep falt of 


tartar in fuſion, © When allowed to cool, I 


foundit-Aill in the form of a looſe powder 
and taking out one half, I diluted it with -wa- 
ter; and by filtration obtained a ley, which; 
wher poured into a ſolution of white marble 
in agua ſortis, precipitated the marble under 
the ſorm of a weak quick- lime: for the tur- 
bid mixture gave a green colour to the juice 


of violets, and threw up'a cruſt like that of 


lime water; and the precipitated poder col 


lected and mixed with falt ammoniac imme- 


diately yielded the ſcent of the volatile alkali, 
Lz8T-it ſhould here be ſuſpected, that the 
alkaline qualities of this-mixture, and of the 


precipitated marble, were not owing to a lime 
into which the marble: was converted, but to 


the alkali itſelf which was added, it is pro- 


per to obſerve, that I mixed: ſo ſmall a propor- 


tion of the ley with the ſolution of marble ag 


made me ſure, from certain experiments, that 


the non of the alkali was ”— in perform- 
ing 


3 n n 2. . „„ Sc % — x —-— > — —— wy—_ DI. 1 
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ing the precipitation, and vas conſequently 


converted into a neutral ſalt by attracting the 
acid. The properties therefore of the min- 
ture can only be referred to a lime, as is in- 
deed ſufficiemly evident from W y _ 
is peculiar to lime-water. | | 

1 was therefore aſſured by this ee 
that an alkalt does really loſe a part of its air, 
and acquire a degree of cauſticity, by the pro- 


per application. of heat; but finding by 


ſeveral trials, that the degree of cauſticity 
which] it had thus acquired was but weak, 
and that the quick- lime produced in this ex- 
periment was exhauſted and rendered mild 
by a ſmall. quantity of water, I expoſed the 
crucible together with that half of the al- 
kali which remained in it to a ſtronger, fire, 
in order to expel a larger quantity of air, and 
render it more remarkably cauſtic; but the 
whole of it was diſſipated by the force of the 


heat, and the black lead, which, till retained | 
the form of a looſe and ſubtile powder, f 


yielded little or nothing to water.. 


Wr learn then from the above experiment 


the reaſon why. the alkali newly obtained 
from the aſhes of vegetables is generally of 


18 more acrid. kings. of that ſalt, It never 


appears 
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appears until the ſubject be converted into 


aſhes, and is ſuppoſed to be formed by the 

fire, and to be the reſult of a particular com- 
bination of ſome of the principles of the ve. 
getable ; one of which principles is air, which 
is contained in large quantity in all vege⸗ 
table matters whatever. But as ſoon as the 


ſmalleſt part of a vegetable is converted into 


aſhes, and an alkali is thus formed, this ſalt 
neceſſarily ſuffers a calcination, during which 
it is kept in a ſpongy form by the aſhes, and 
ſhews a very conſiderable degree of acrimony 
if immediately applied to the body of an 
animal; but if the aſhes are for any time 
expoſed to the air, or if we ſeparate the alkali 
from them by the addition of a large quantity 
of water and ſubſequent evaporation, the 
ſalt imbibes fixed air from the atmoſphere, 
and becomes nearly ſaturated with it: tho 
even in this condition it is generally more 


acrid than ſalt of tartar, when this is pre. 


pared with a gentle heat. 


Bok Ax has ſometimes been referred to the 


claſs of alkalis, on account of ſome reſem- 
blance it bears to thoſe ſalts: but it has been 
demonſtrated by accurate experiments, that 


we ſhould rather confider | it as a neutral ſalt; 
that 


r 
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that it is compoſed of an alkali and of a par- 
ticular ſaline ſubſtance. called the ſedative 
alt, which adheres to the alkali in the ſame 
manner as an acid, but can be ſeparated by 
the addition of any acid whatever, the added 
acid joining itſelf to the alkali in the place 
of the ſedative ſalt. As this conjunction of 
an acid with the alkali of borax happens 
without the leaſt efferveſcence, our principles 
lay us under a neceſſity of allowing that alkali 
to be perfectly free of air, which muſt proceed 


from its being incapable of union with fixed 


air and with the ſedative ſalt at the ſame time: 
whence it follows, that, were we to mix: the 


ſedative ſalt with an alkali ſaturated with air, 


the air would immediately be expelled, or the 


two ſalts in joining would produce an effer- 


veſcence. This I found to be really the caſe 
upon making the trial, by mixing a ſmall 
quantity of the ſedative ſalt with an equal 
quantity of each. of the three alkalis, rubbing 
the mixtures well in a mortar, and adding a 


little water, It is however proper in this 
place to obſerve, that, if the experiments be 


made in a different manner, they are attend- 


ed with a ſingular circumſtance., If a ſmall 
wann of the ſedative ſalt be thrown into a 


large 
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large proportion of a diſſolved fixed alkali, 
the ſedative ſalt gradually diſappears, and is 
united to the alkali without any efferyeſ. 


eence; but if the addition be repeated 


ſeveral times, it will at laſt be accompanied 
with a briſk efferveſcence, which will be⸗ 
come more and more remarkable, until the 
allcali de PR en e the en 
ry ) 

Tals W any W eee by 
confideringe the fixed alkalis as not perfect 
ſaturated with air: and the ſuppoſition wil 
| appear very reaſonable, when we recolled, 
that thoſe ſalts are never produced without 
a conſiderable degree of heat, which may 
eaſily be imagined to diſſipate a ſmall portion 
of ſo volatile a body as air. Now, if a ſmall 
quantity of the ſedative ſalt be thrown into 
an alkaline liquor, as it is very ſlowly dif- 
ſolved by water, its particles are very gra- 
dually mixed with the atoms of the alkali, 
They are moſt ſtrongly attractod by ſuch of 
theſe atoms as are deſtitute of air, and 
therefore join with them without produeing 
an efferveſcence; or, if they expel a ſmall 
quantity of ait from ſome of the falt, this air 


1 at t the ſame time abſorbed by ſuch of the 


contiguous 


— 
3 


1 
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contiguous particles as are deſtitute of it, and 


no efferveſcence appears until that part of the 
alkali, which was in a cauſtic form or deſti- 
tute of air, be nearly ſaturated with the 
ſedative falt. But if, on the other hand, a 
large proportion of the ſedative ſalt be per- 
ſectly and ſuddenly mixed with the alkali, 
the vrhole, or 4 large N of the 2 air is as 
ſuddenly expelled. a 

In the fame manner may we a ex- 
plain a ſimilar Pbænmmenn, "which often 
preſents itſelf 1 in ſaturating an alkali with 
the different acids: the efferveſcence is 
leſs conſiderable in the firſt additions "of 
acid, and” "becomes _ more violent as the 


mixture approaches the point of ſaturation. 


This appears moſt evidently in making the 


ſal diureticus or regenerated fartar : "The 


* 


being always e thro' E! large. quantity 
of water, are more gradually applied to thoſe 


of the alkali, and during the firſt additions | 
are es united to Bo 1 are freeſt of | 


ar*, : = << penny ups > 
vol. U. e E 8. wh 1255 WEL 


Eo Boeth, Operat. Chem. proces LX XVI, 
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Tur the fixed alkali; in its ordinary ſtate, 
is ſeldom entirely ſaturated with air, ſeems to 
be confirmed by the following experiment. 
I expoſed a ſmall quantity of a pure vege- 


table fixed alkali to the air, in a broad and 


ſhallow: veſſel, for the ſpace of two months; 
after which, J found a number of ſolid 
cryſtals, which reſembled. a neutral ſalt ſo 


much as to retain their form pretty well in 


the air, and to produce a conſiderable degree 


of cold when diſſolved in water. Their taſte 


was much milder than that of ordinary ſalt 
of tartar ;- and yet they ſeemed to be com- 
poſed only of the alkali, and of a larger 

quantity of air than is uſually contained in 


that ſalt, and which had. been attracted from 


the atmoſphere : for they ſtill joined very 
readily with any acid, but with a more vio- 
lent efferveſcence than ordinary ? and they 


could not be mixed with the ſmalleſt x portion 


of vinegar, or of the ſedative ſalt, webe e- 
mitting a ſenſible quantity of air. 
As it now appeared that ſeveral alkaline 
ſubſtances have an attraction for fixed air, I 
tried a few experiments to learn the relative 
ſtrength of their ſeveral en 4 
„„ TWENIV 
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TWINNY four grains of magneſia in fine 
powder were mixed with ive ounces of the 


cauſtic ley in a ſmallvial, which was imme 
diately corked and ſhaken frequently: for four 


hours. The ley was then poured off, and 


the magneſia waſhed-with repeated affufions | 


of water, and dried. It had loſt about the 
half of its weight, and when reduced to a 


fine powder was readily. diſſolved by acids 


with an efferveſcence which was hardly per- 
ceivable ; the: alkalr had f therefore extracted 
its air. L alſo threw: ſome freſu magneſia 
into the ley which had been: poured off, and 
thereby rendered it perfectly mild and ſimilar 


do a ſolution of ſalt of tartar; ſo that it ef- 
ferveſced, briſly with acids. 116 An in 


Wiru an ounce of the mild ſpirit of ſalt 


ammoniac, I mixed a Aram of inagneſia in 


very fine pow det which had been previouſly 
deprived. of its air by fire; and obſerving that 


the magne ſia had a tendency to conorete into 


a ſolid maſs, I ſhook the vial very frequently. 


After ſome days the powder was increaſed: 
to more than double its former bulk; and 


when the vial was opened, the alkatine ſpirit 


emitted a moſt intolerably pungent ſmell. 
4 Gag on th floated pen water but was not 
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perfectly cauſtic ; for ãt ſtill yielded ſome air 
lime water turbid: neither of which would 
probably have happened if I had uſed a 
greater quantity of magneſia, or had allowed 
the mixture to remain a longer time in the 
vial. I now waſhed out the whole of the 
mixture into a bowl, and dryed the magneſia 
until it loſt all ſmell of the alkali- It 
weighed: a dram and fifty eight grains, -effer- 
veſced violently with acids, and therefore 
contained a large quantity of air, which had 
been nen * the alkali oy a ſtronger 
attraction. ee e ebe eee 
Havinc formerly cul} vhow innbghndfl 
ſaturated with air ſeparates an acid from a cal- 
catious earth, which it is: not able to do after 
being deprived of its air by fire; Ino 
ſuſpected that the air was the cauſe of this 
ſeparation, becaaſe I found that it was joined 
to the calcarious eartli at the ſame time that 
the acid was joined to the earth of magneſia; 
and imagined that a pure calcarious earth 
might poſſibly have a ſtronger attraction for 
acids than a pure earth of-mgneſia; 21 
I therefore diſſolved two drams of magne- 
fa in the marine acid, and thus obtained a 


com pound 
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compound of an acid and of the pure earth 
of this ſubſtance; for theair which was at 


firſt attached to it, was expelled during 455 
diffolution- I then added thirty grains of 


ſtrong quick · lime in exceeding fine! powder, 


ſhook the mixture well, and filtrated it. The 
powder remainiog in the paper, aſter being 
well waſhed, was found to be a magnefia, 
which, as Lexpeſted, was deſtitute of air; 
for ĩt was diſſolyed by the vitriolic acid with- 
nen |; et the filtrated W 8 


upon droppin g ſpirit of vitciol. into * a whits 
powder was immadiately formed; 
Wr muſt therefore acknowledge a onger 
attraction between the calcarious earths and 


| acids than between theſe and magneſia: bat 
how does it then happen, that, if magneſia 


ſaturated with air be mixed with a compound 
of acid and galcarious earth, theſe two laſt, 
which attract one another the moſt ſtrongly, 
do not remain united; but the acid is joined 
to the magneſia, and the calcarious earth to 
the air which it attracts much more weakly* 
than it does the acid? ls it becauſe the ſum 
of the forces which tend to join the magneſia 
to the acid and the calcarious earth to the 

3 air 
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alt, is greater than the ſum of the forces 
which tend to jom the calcarious earth 
the acid, and the magneſia to the air: and 
becauſe there is a repulſion between hh acid 
and air, and between the two earths; or they 
are ſomehow kept aſunder in ſuch a manner 
as hinders auy three of them 1 Om 
united together ?ot 7:6! on 

Fux firſt part of this cappoſition i is Fvighe 

ed by our experiments, which ſeem to/ ſhew 
a greater difference between the force; 
where with the calcarious earth and magneſia 
attract fixeds air, than between thoſe which 
diſpoſe them to unite with the acid. The 
repulſions however: hinted in the ſecond are 
Per haps more doubtful, | tho” they are ſug- 
' geſted in many other inflances of decom- 
poſition; but the bounds of my preſent pur: 
poſe. will not allow me tb enter upon this 
ſubject, which! is one of the one extenſive 
Ty chemiſtfy.:r: of{1 io fone ono Fon 

We meet alſo with a Aifficulry oli re- 
ſpeR- to the volatile alkali . fimilar to the 
above. Thus a calcarious earth that is pure 
or free of air has a much fironger attraction 
for acids than a pure volatile alkali, as is evi- 
a when we mix quick-lime with falt 


ammon lac 1 
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for: the alkali is then immediately detached: 
from the acid: and ee to this I found, 
upon trial, that a pure or cauſtic volatile 
alkali does not ſeparate a calcarious earth 
from an acid. Vet, if we mix a mild volatile 
alkali, which is a compound of alkali and 
air, with a compound of acid and calcarious 


earth, theſe two laſt, which attract one an- 


other moſt ſtrongly, do not remain united; 
but the acid is joined to the alkali and the 
earth to the air, as happens in the precipi- 
tation of a calcarious carth from an acid, 
by means of the common or mild 0550 
alkali. 17 ee, 79, ih; 
I remember likewwitdls a ** a 
= regard to quick-filver. This metal has 
an attraction. for the vitriolic acid, and when 
joined to it appears under. the form of turbith 
mineral: but this attraction is weaker than 
that of the fixed alkali for the ſame acid; 
for if we mix a diſſolved ſalt of tartar with 
turbith mineral, the turbith i is converted into 
a brown powder, and the alkali into vitrio- 
lated tartar; 1 which change happens the 
ſooner, if the, pure or cauſtic alkali is uſed, 
Yet, if to a compound of quick-filver and the 
nitrous acid, we add a compound of the fixed 
alkali 


124 ESSAYS awd OBSERVATIONS; 
alkali and the vitriolic acid, or a vitriolated 
tartar, and digeſt the mixture with a ſtrong 
heat, the vitriolic acid does not remain with 
the alkali, but is joined to the quick- ſilver 
which it attracts more weakly, compoling 
with it a turbith mineral ; while the al- 
kali is joined to the nitrous acid which. it 
likeways attracts more weakly than it 
does the vitriolic, and is converted into ſalt- 
petre. Is 01-07 VVV | 
_ - From ſome of the above experiments, 
it appears, that a few alterations may be 
made in the column of acids in Mr. Geoffroy's 
table of elective attractions, and that a new 
column may be added to that table, ac- 
cording to the following ſcheme, where 
the alkaline ſubſtances are all conſidered as 
in their pure ſtate and free of fixed air. 


Acids. | Fixed air, 
© Fixed alkali, Calcarious earth. 
Calcarious earth, Pixed alkali. 
Volatile alkali and magneſia, ©  Magneſia. 
. Volatile alkali. 


a „ 
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AT the foot of the firſt column ſeveral 
of the metals might follow, and after theſe 
the earth of alum; but as I don't know 
what number of the metals ſhould precede 
that earth, I have left it to be determined by 
further experience. © 

Tur volatile alkali and magneſia are 
placed i in the ſame line of this column; be- 
cauſe their force of atttaction ſeems” pretty 
equal, When we commit a mixture of 
magneſia and ſalt ammonlac to diſtillation, 
the alkali ariſes and leaves the acid with the 
magneſia; ; becauſe this earth; by attracting 
the acid, repreſſes its volatility,” and it ſeems 
alſo to diminiſh the cohefion of the acid and 
alkali, and to render them ſeparable by. 4 
gentle heat, If the magneſla be ſaturated 
with air, this likewiſe, on account of its 
volatile nature and attractlon for the alkali, 
is driven up along with it, and makes it ap- 
pear under a mild form, and in the ſame 
manner do the alkall and air ariſe from a 
mixture of falt ammoniac and of a crude! 
calcarigus earth. ee 
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ſpirit with the pitchy oil: the quantity of 
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ar, IX. 5 


Of the Anahyfi and Uſes of Peat, 5 Alxxax- 


DER LIND, Eſquire v, 


The Analyſis of Peat. 


vs c ounces of peat, hard, dry, and of 2 
deep brown colour, found fix or ſeven 
miles from Edinburgh, being diſtilled with a 
gradual heat, gave firſt an ounce and an half 
of clear water; after which the oil began to 
come over, firſt yellow, then darker colour- 
ed, till it became like tar, and along with it, 
a yellow or brown coloured acid oily liquor, 
ſtrongly empyreumatic, to the quantity of ſix 
drams : this liquor, towards the laſt, became 
alkaline: but of this there was only a ſmall 
quantity ; for the diſtilled liquor that came 
over firſt, was found to be conſiderably acid, 


ſo that it took more than a dram of ol. tart, 


ber deliquium to ſaturate it ; if the diſtillation 
had been continued with a very violent heat, 
there would have come over more alkaline 


oil 
74. 


1 
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oil that came over was two drams and an 
half; it coagulates in the cold, and melts 
with a ſmall heat. There remained in the 
retort two ounces of coal; which being care- 
fully burnt in a crucible, left eleven drams 
and a few grains of fine yellow aſhes, - 
THAT it may appear how. far the Scotch. 
and Durch peats agree, I ſhall next give the 
analyſis of ſome Dutch peat made by Degner. 
He took twenty four ounces of peat, which 
being firſt reduced to a powder; and then 
| put in a retort, yielded, by a gentle diſtillati- 
on, a good quantity of inſipid phlegm, with 
an empyreumatical ſmell. This being taken 
away, there followed next a yellow ſpirit, 
and about the neck of the retort, remained 
ſticking a certain white unctuous earth, re- 
ſembling a volatile ſalt. The degree of heat 
being increaſed, - there came forth a white 
ſmoke, with which a red oil rifing at the 
ſame time, was collected in the receiver, in 
the form of a thick pitchy matter, ſwiming 
upon the ſpirit, and ſticking ſtrongly to tbe 
ſides of the veſſel. In the retart rem 


— a black coal, 
AVING wel ho, each of theſe Guat 


ly, the coal was nine ounces fix drams ; the 
thick 
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thick pitchy oil, an ounce and an half; the 
volatile oily ſalt or ſpirit four ounces; tht 
reſt, the e phie gn received in an ae 
receiver. 

Tur phlegm being firſt 8 w 
nothing but a ſimple Clear 1 yg 
without taſte or ſmell. —- 

Tux rediſh yellow liquor that came bk 
was a liquid volatile unctuous falt, compoſed 
of a watery phlegm, a volatile falt, and a 
little oil, Which commonly goes under the 
name of ſpirit. This mixt with ſpirit of ſea 
falt occaſioned only a few' bubbles; it raiſed 
wich oil of vitriol an efferveſcence, and turned 
muddy; it precipitated a ſolution of mercury 
in aqua fortis, into a black powder,” turned 
ſyrop of violets green, had no effect upon 
chalk, ſpirit of ſalt ammoniac: ſpirit of harts- 
horn made no other change upon it, but 
turning the liquor, which was before muddy, 
clear. From all which, he ſays, it appears, 
this ſpirit is of an alkaline nature; and that 
except a little oil, contains Sou a e 
alkaline ſalt. 5 

Tux oil which was found Gwimbig upon 
the water or ſpirit had a ſtrong empyteuma- 
"ul ſmell, tho not fo fetid as the diſtilled 2 

0 
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ſtilled from bituminous mineral ſubſtances, 
and was in ſmell the moſt like that of peat 
ſmoke, In the cold, it congealed into a body 
of the conſiſtence of ſoap or honey, or rather 
into a pitchy ſubſtance of a rediſh brown o 
tour, being of a-caaftic pungent taſte; upon 
che ſire it meited like wax, und hes: * 
looked like the ſoot of peat. 
Tunis oil eaſily catches bin is an 4 
gain extinguiſhed, | When kindled, it burn 
like weak ſpirit of wine, but not ſo intenſely. 
When put upon the fire in a ſpoon, if you ap- 
proach a lighted-candle, it kindles into a flarne; 
and, upon the removal of the candle, is im- 


mediately extinguiſhed; ſo it muſt be fre- 


quently kindled before it wholly conſumes. 

Tus cinder that remained in the "retort, 
being put in the fire, in a ſhort time turn- 
ed red, and immediately, without ſmoke. or 
flame, fell into grey aſhes, nothing different 
from ordinary peat · aſhes. Iheſe aſtres contain 
leſs ſalt than thoſe of wood. All peat - aſhes do 
not yield the ſame quantity of ſalt, but differ 
according to the quality of the peat. From 
a poand of Dutch aſhes, Degner, after boil- 
ing, filtrating, and inſpiſſating in the ondi- 
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nary way, obtained only half an ounce of 
rediſh impure ſalt, mixt with much earth: 
or other peats that leave after burning a 
ted aſh, and that were taken from dryer 
ground, he had an n 2 en 
: ou ſalt. „ 
Tunze Gale, 1 ys, lhemthes a Kline has 
Alkaline taſte; and when expoſed to the o- 
pen air, runs ſlowly, after the manner of ſuch 
ſaline lix ivious ſalt. 1 Being 7 diſſolved in wa- 
ter and mixed with oil of vitriol, it becomes 
urbid, with la ſmall bubbling up. With fix- 
_ ed. falt, of ſpirit of harts-horn, it turns muddy; 
with ſpirit of ſea ſalt, there is no change, the 
liquor remaining clear, only a ſew bubbles, 


It coagulates ſoap when boiled with it, in the 
ſame manner that fea ſalt does. This ſalt 
diſſolved again in water, filtrated and inſpiſ- 


ſated until it begins to cryſtallize, gathers, 
| when ſet in a cool place, into a ſalt of a cu- 
bical form, and when thrown into the fire, 


makes a noiſe like ſea ſalt that is decrepitated. 
The liquor being further inſpiſſated and ſet 

„„ cryſtallize a ſecond time, yielded a nitrous | 

falt ; the remaining liquor was a pure lixi- 


vious alkaline ſalt, that made a ſtrong effer- 
veſcence with acids. From all which it ap- 
Sy pears, 


rere — — 


ec 


| Dr. Smidberg a Phyſician | at the Hague, ha- 


ed from it a ſpirit, an oil, a volatile falt, all 
of them much like that of hartshorn. Ott 


ſalt. 
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pears, that this ſalt is principally compoſed 
of a ſalt like that of common ſea ſalt, with a 
ſmall proportion of the alkaline kind. 
What remained after the ſalt was extract- 


ed out of the aſhes, Was en a Mio earth) 
and ſome. ſand. 


To theſe kb I ſhall add two a. 


ving diſtilled ſome peat in a retort, . obtain- 


* 
— — — —— 
—— Ou. * — — — tm CO a A Ü D Or" OT WII 


nan an Apothecary at Stutberg, from a Swa- 
lian peat, had a volatile ſpirit, . like that of 
2 of ne a fetid oil, but no eats cars 


The - es of Prat. 


Tur principal uſe of peat is burning, not. 
only for the ſervice of families, but likeways. 
for that of a great many trades ; ſuch as 
brewers, bakers, diſtillers, making of lime, 
Sc.: and, as there is a good deal of diffe- 
rence in peats, and ſome kinds preferred to 
others, I ſhall here take notice of ſome of the 
PRO ane 
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have a diſagrecable ſmell, and are hurt 
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Tux firſt is, with reſpect to the place out 
6. which they are taken. Such as are got 
from brackiſh grounds, near the ſea, alſo ſuch 
as are impregnated with vitriol or ſulphur, 
ful to 
the health. In Zealand, they have a' kind 
of peat, Which, when burning, makes eve. 
ry body in the room look like a dead perſon; 


and, when they ſit long by the fire, grow 


faintiſh : it alſo turns the bottom of their 
veſſels white. Peats taken from moſſes; free 


of all minerals, have none of 1 ee 


mentioned, or any other bad effect. 


As to the matter itſelf, that differs i in aw 


ny reſpe&s ; ſo that in the ſame moſs, ac- 

cording to the different depth of it, there are 
three or four different kinds of peats found, 
In North Britain, in the province of Gronin- 


gen, and'in ſeveral other places, that which 


is uppermoſt, is light and fpungy ; further 
down, better; and at bottom, is a ſubſtance 


that is black, and makes a firm ſolid peat, 


Ix Fhlland, that which lies uppermoſt is 


beſt, being of a dark or black colour, to 


which others ſueceed of different colours and 


ſubſtances not ſo good. That which is light 
and ſpungy, n from a barren heathy 


ground, 


* 


—Zw ... ᷣ . 4 


a general cb rad that all peats DD 
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ground or from a: dry ſandy ſoil; alſo ſuch 


3 as is much mixed with pieces of ratten 


wood, roots, mud; gravel: or ſand; or which 


conſuming quickly, leaves behind a _ 
many impurities ARIA its aſhes, 
| bad. 750 C8 : 2d nova 1 {16 cf T4 $C1 £4 ro 3h 09 411 


Pra rs differ easlidspabiy, according to 
the pains beſtowed in making them. Such 
as are perfectly freed, from all hetrogeneous 
matter, well knead and wrought, are the 


beſt of all. Upon which account, Peats, 


made in the province of lailand, where no 


labour is. ſpared in the Working them ate 


preferable to all others; thb, in other plates, 
the ſubſtance may be eqdally god. R 
Dutch peat fix inches long/and:three or four 
thick, will weigh a pound gj a peat. made at 


Nimiguen, 6 Seay mme ere 


moſs- mud, and well knead, ure conſiderably 
heavier than ene as are only cut out of the | 
moſs, Mer Man: 


PEATSs that are a" a dark Wir: -folid, 
that continue longeſt in the fire without, con- 


 luming, that have a good cinder, and fall into 


white aſhes, are moſt eſteemed: on the 
Vor, II. TE contrary, 
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_ contrary; ſuch as are light and porous, con- 
ſume quickly in the fire, leave no cinder, 


but a great many e and 1 are 
little valued. 

Tux aſhes of peats differ alſo conſiderably 
in colour, quantity, and weight ; as to which 
nothing certain can be determined. Some- | 
times the white, ſometimes the grey, and 
at other times the red, are heavieſt. In 
Friefland, the peat that leaves the red aſhes, 
Degner ſays, is heavieſt 5' about Nimiguen 
thoſe that are red are found lighter than Wer 
Dutch:peat which leaves a grey aſh... : 
Tur Brewer, Diſtiller, and other trades, 
prefer. the peat that leaues a red aſh, which, 
tho it ſeldom has a firm cinder; yet burns 
violently. The Baker makes choice of the 
light turf, and in North- Holland, where the 
inhabitants are extremely cleanly, they uſe 
the peat that has red aſhes, upon account 
of their being heavier than the white, and 


therefore not ſo apt to fly about and ſpoil 


their furniture, 
' Bes1Dxs the uſes now commonly made of 


peats, there are two others in which, I think, 


they may be employed with great advantage. 
The firſt is, the ſmelting iron ore, the only 
fewel 


PH? 


fewel at preſent uſed in that operation: is 
charcoal of oak, and other hard woods; a- 
ny attempt made to do it with pit- coal, ſo fat 
as I can learn, has hitherto proved unfucceſs- 
ful; and indeed from the nature of thatiſub+ 
ſtance, there ſeems little hopes of ever bring- 


ing it to anſwer the endꝭ the: bituminous or 


inflamable part of pit-coal having nearly:the 


ſame effect upon iron, which common ſul+ 


phur has. It deſtroys, as experience ſhews, 
the malleability of iron and all other metals. 


Pit-coal has likeways another bad quality, 


which I have often found to my coſt. With 
a ſtrong heat it runs into a glafly ſubſtance, 


which in time, by its ſticking ſo cloſely to- 


gether, and to the fides of the furnace, quite 
choaks it up, and, by its tenacity, hinders 
the metallic parts from ſinking downwards, 


as they would do by their natural gravity. 
What is chiefly wanted in ſmelting, is an o- 


pen fire; the furnaces are commonly ſuffici- 
ently clogged with the ' ſtony and other he- 


trogeneous bodies united with the ore, which 


run into glaſs without the addition of any 


ſuch foreign matter as has a tendency to vi- 


trification. The char'd wood, on the con- 
trary, keeps always an open. fire, the in- 
flamable 
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flamable part of | which is ſo far from hurt. 
ing metals, that it preſerves their malleability, 
by ſupplying with its own ſulphur that which 
is deſtroyed or carried off from the metal, 
by the intenſe: heat employed in the ſmelt- 
ing; and this is fo far true, that iron redu- 
ced to a calx or friable ſubſtance by calcina- 
tion, has its malleability reſtored by being 
fluxed with powdered charcoal only. And this 
we may here obſerve, by the bye, as an in- 
ſtance of the difference of ſubſtituting a vege | 

table in place of a mineral ſulphur, - 
Tur peat then being intirely a vegetable 
ſubſtance, there ſeems nothing more requi- 
ſite to make it a proper fewel for ſmelting 
iron, but the being able to raiſe by its means 
a heat ſufficient for that purpoſe. This, ex- 
perience ſhews, cannot be done with the 
peats we now have, The moſt likely me- 

thod of obtaining this end, I think, is, 
bring them to be as ſolid and compact a 15 
ſtance as poſſible, The denſeſt bodies, c- 
teris paribus, when thoroughly heated, are, 
the hotteſt: hence it is, that metals as they are 
the heavieſt bodies, ſo they reach the great- 
eſt degree of heat. The ſame holds in fewel ; 
the * Taps woods are made choice of, 
when 
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when a ſtrong heat is wanted; and even in 
common peats, Ichave ſe vn you ho fat 
preferable the hard and ſolid are to the light 
and ſpungy. By ſome experiments which 
have made, I find it to be no. difficult mat- 
ter, to bring peat to a conſiderable degree 
of ſolidity, as you yourſelves may ſee by the 
ſpecimen I now ſhow» you. The ſumple 04 
peration of grinding, does the buſmeſs; and 
2s a peat,” when taken out of the moſs, is a 
ſoft body, and eafily' grindedꝭ a machine may 
be eaſily contrived to grind, at a moderate ex: 
pence; ſeveral tuns in a day. The charge 
of digging peats, cutting them into ſquares or 
the form of bricks, When of a proper dry- 
neſs, will be little different from that of ma- 
king peats in the ordinary way. The ſoli- 
dity of peat prepared in the manner menti- 
oned is ſurpriſing; its ſpecific gravity being 
lomewhat greater than that of pit- coal. I 
compared a peat of this kind with a piece of 
coal brought from Baron Clerk's coal- mines 
near Edinburgh, and by the hydroſtatical ba- 
lance, reckoning water 1000, their ſpecific 
gravities were nearly as follows, n 
wall ſolid 9925 . | 571 


" Fngne 
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Fx what has been ſaid, it appears, that, 
if iron could be made with peat, it would be 
of great ſervice, particularly in ' ſome places 
of North Britain, where peat is to be 
had in plenty, along with iron, which now 
lies unwrought for want of wood: and even 
where wood may be found, if peat brought 
to the conſiſtency I mention would do the 
buſineſs, it would come cheaper than char d 
wood. Another advantage of this kind of 
peat, would be the ſmelting of lead with it 
alone, which cannot well be done at preſent, 
without the help of pit- coal, which in ſome 
places muſt be brought from a conſiderable 

diſtance, and at no ſmall charge. 

Tux other uſe I would propoſe of peat, is 
the employing it as dung, for the fertilizing 
of ground, when prepared in the manner I 
ſhall afterwards mention. I am not igno- 
rant, that the aſhes of peats are uſed for that 
purpoſe with great advantage, not only by 
themſelves, but likeways mixed with other 
dung; and even the duſt of peat, that re- 
mains at the bottom of peat-ſtacks ; but i in 
that ſtate it has not the effects of dung, nor 
are its effects equal to what they would be, 
were it rightly prepared. To ſet this matter 
in 


„„ 0 a C&S vv. 


i a proper light, I muſt b. 
fomething in general of how: ed and of 
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allowed to ſay 


the uſe of dungs in promoting it. 

- VEGETABLES which increaſe by ſeed, as is 
the caſe with by far the greateſt part, if not all 
of them, are at firſt plantulas wrapt up in a 


very ſmall bulk in the end of the ſeed; which, 


when put in the ground, by the moiſture 
they find there, extend them ſelves, and are 
firſt nouriſhed by part of the ſeed. itſelf, 
which does the ſame office tõ the young plant, 
by affording it a finer nouriſhment, ' as the 
placenta does to the embryo, When the plant 
becomes ſtronger and ſhoots forth its roots, 
it then draws its nouriſhment from the earth. 
Thus it goes on growing until it has attained 
its utmoſt perfection: after which it gra- 
dually decays, dies, and at laſt'rots and pu- 
trefies. By putrefaction, the parts of which 


the vegetable was compoſed, viz. its ſalts, 


oils, phlegm and earth, are ſeparated : part 


remains upon the ground where the plant 
falls; but the far greateſt part being volatile, 


flies up into the air, from whence it deſcends 
again upon the earth and incorporates with 


it. The ſame materials ſerve to nouriſh new 


plants, there being no part of them, as we all 
know, 
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 knbw, loſt. What we call a vegetable 
mould, is an earth in which there is ſtore 
of ſuch parts of vegetables lodged, the ma: 
trix in which they lie, being a fine but bar- 
ren ſand. As long as there is a ſufficient 
ſtock of ſuch particles in any earth, that 
ground is fruitful; but when this is exhauſt- 
ed, which happens ſooner or later, from the 
quantity of vegetables nouriſhed by it, and 
carried off for the uſes of life, it becomes 
barren. The only remedy, when no beiter 
can be had, is to allow it to reſt, until it re- 
eeives a new recruit from the air; in which 
are perpetually floating, and falling down up- 
on the earth, particles of all kinds, proper 
for the nouriſhment of plants. But as this 
is a tedious way of recovering the fertility 
of ground, the better and more (expeditious 
one, is by laying dung upon it, which being 
wholly made up of putrefied vegetables, or 
animals, equally proper for nouriſhing plants, 
the parts, of which both are compoſed, be- 
ing the ſame, and the tranſition from the one 
to the other eaſy ; the ground by this new 
acquiſition becomes again fertile. Every ve- 
getable then whoſe parts are ſet looſe, by 
that laſt fermentation of nature, putrefaction, 
affords 
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iffords a proper pabulum for vegetables; and 
the great diſtinction of plants, which com- 
monly lies in a very ſmall part, and that too 
the moſt volatile, being taken away by pu- 
trefaCtion; all vegetables, when reduced to 


that ſtate, ſeem to be pretty much upon a 


par for tliat purpoſe. - Now, to return to 
what J intended to ſay, and to which what 


I have mentioned was only a kind of pre- 
amble; Peat moſs, being wholly a vege- 


table matter, muſt, if teduced to a thorough 


ſtate of putrefaction, anſwer the ſame pur- 


poſes for fertilizing ground as other putrefied 
vegetables. While it lies in the thoſs, there 
is too great a quantity of water, to raiſe a 
ſufficient degree of heat, to bring the ves 
getables of which peat-moſs is WO 
whether actually growing, decaying; or de- 

cayed, to a compleat degree of putrefaction. 
But if it were taken out of the moſs, and laid 
in heaps like other vegetables to rot, with a 


degree of moiſture ſuitable for that purpoſe ; 
and if, to begin and alſo quicken the putrefa- 


Qion, green freſh ſucculent plants were em- 
ployed in a ſufficient quantity firſt to raiſe a 
heat ; this I make no doubt would, by commu- 
nicating it to the moſly ſubſtance, in a ſuitable 
Voz. II. . time, 
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time, and by right management, reduce the 
whole maſs to the ſtate deſired. This alrea- 
dy is in ſome meaſure. practiſed in Holland, 
where they mix the duſt of peats with ordi- 
_ nary dung, in making of dung-hills, _ 
I ſhall conclude this paper with only men- 
tioning two others uſes of peat, which I had 
almoſt forgot, v:z. that peat-duſt ſtrawed up- 
on ground where peaſe or other ſeeds. are 
ſown, in order to have an early crop, is an 
excellent preſervative of ſuch vegetables from 
the froſt ; as it keeps the ground warm, by 
not allowing the cold to penetrate into it. 
And that there is nothing properer than peat 
to ſtop water, and to confine it, in the making 
of fiſh-ponds, &c. This I learned from his 
Grace the Duke of Argyle, who I obſerved 
uſed it with great ſucceſs. for that purpoſe. 


ART: 
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ART. X. 


Th Efe f Semen Hyoſcyami albi, 2 


Dr. ARCHIBALD HAMILTON Phyſician i in 
e a 


m of pen of a thin 
habit 0 body, about twenty years of age, 
had been, for two years, in the uſe of taking 
a ſmall quantity of white henbane-ſeed to 
make him ſleep, and without any bad effect. 
But on Friday March the 8th 1754, betwixt 
four and five in the afternoon, he, in order to 
procure ſleep, ſwallowed about twice as much 
of this ſeed as he could take up betwixt his 
fore-finger and thumb, 7. e. nearly 25 grains. 
He felt himſelf half an hour after, very heavy 
and much inclined to fleep ; his eyes were 


oppreſſed, and ſpirits dejected, with a general 
laſſitude and inactivity over his whole body. 


Theſe ſymptoms till increaſing, he went 
abroad and drank tea about fix o clock; and 
with great difficulty could keep awake, ha- 


ving ſometimes let fall the tea-ſpoon inſenſi- 


bly. He ca of a —_ nn 


and 
May 1. 1755. | 
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and dryneſs of his throat, and that the tea 
in ſwallowing was like to choak him. He 
had alſo ſome gripes in his belly. After he 
drank tea, he was ſoon ſeized with convul- 
fions and ſo great a degree of inſenſibility, 


that he did not know the people who were 


in company with him. He ſpoke many in- 
coherent things, and at the beginning of his 
illneſs ſaid he was afraid he had taken poi- 
ſon. The people who were with him be. 
ing alarmed, ordered him to be carried home, 


and ſent for me. I found him incapable of 


giving any account of his misfortune. His 
eyes were open and rolling, now and then 
he was ſeized with tremors, ſtartings, and 


convulſions, grapling the bed-cloaths, his | 


head, face, noſe, and other parts of his bo- 
dy, in the manner patients frequently do in 
nervous fevers. His pulſe exceſſively ſmall 
and low with ſubſultus tendinum. The ſenſe 
of feeling ſeemed alſo impaired ; for when 
I pinched his ſkin, he made no complaint. 
He had no inclination to vomit, nor had any 
ſtool from the time he took the ſeed. J or- 
dered him immediately a vomit; and in the 
mean time Dr. Boſwell was ſent for. He ſpit 
put the vomit as ſoon as it was poured in- 
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ther not deprived of taſte, or could not let 


the vomit over. A ſecond vomit was ins 


ſtantly given, which was alſo ſpilt or ſpit out. 
A ſolution of white vitriol was afterwards 
given, the moſt of which he ſwallowed with · 
out the deſired effect. A ſtrong clyſter with 


antimonial wine was adminiſtred, which he 


kept about twenty minutes. He got a ſecond 
injection an hour after. As he continued in 
the ſame miſerable ſituation, a bliſter was 


applied to his head, and finapiſms to the 


ſoles of his feet. He paſſed the night in the 
lame. condition without ſleeping, and was 


| alternately ſeized with convulſions, ſtartings, 


and catched with his hands at every thing 
about him. In the morning, he became 
more ſenſible, and began to ſpeak a little 
diſtinctly, altho' his head was yet very con- 


fuſed and muddy, He told what quan- 


tity of the ſeed he had taken, and for what 
purpoſe. His pulſe was now ſomewhat 
ſtronger. He got a purgative infuſion, 


| which operated four times that day. In 


the evening, he was ſtill more diſtinct, 
altho' his eyes continued heavy and his 


head 
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head confuſed. His pulſe was now quick, 


full, and ſtrong; and he complained of 
a great pain and weight in his head. He 


was blooded about twelve o'clock that night 
to the quantity of twelve ounces. He 


ſweated plentifully, had good ſleep; and 
Was ae a ſenſible and diſtinct next 


ART, 


3 
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May 1. 1755. 
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ann XI. 5 6 k A 

7 1 22 of th q a D Dr Ponies 
HAM SW AINE en at mah #55 
Ones Hot a An a ee con- 
ſtitution, 69 years of age, and Who 


had enjoyed a good ſtate of health all his life, 


till about two years before, when he was firſt 
afflicted with the gravel; in, Ofober 1746, 


being adviſed by a friend to take a decoction 


of the fruit of the common burdock, as a 
remedy for his diſeaſe, by miſtake gathered 
the fruit of the framonium or thorn-apple. 
After dividing three of theſe, each of which 
was as big as a ſmall hen's egg, into two 
parts, he boiled them in a pint of milk, 
which, ' when a little cooled, he drank off a- 
bout eight o'clock in the morning faſting, 
Preſently afterwards, he became vertiginous 
or giddy ; and therefore roſe from his chair 
to take the air, with an intention to pluck 
more fruit. In walking two or three hun- 
dred yards from his houſe, he ſtaggered as 

| 135 f 
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if drunk, feared he ſhould fall on his head, 
and that he was about to loſe his ſenſes ; but 
had no ſickneſs nor the leaſt inclination to 
vomit. As ſoon as he got home he went to 
bed; and complaining of an exceſſive dryneſs 
of his tongue and throat, a little water mix- 
ed with wine was given him; he allo felt 
an odd ſenſation of dryneſs in and violent 
girding a-croſs the thorax. In leſs than half 
an hour he hegan to faulter in his ſpeech, 
became inſenſible, reſtleſs, and muttered fre- 
quently ; in which eondition I found him. 
His extremities, and alſo the trunk of his 
body, were cold. His pulſe ſmall and quick. 
He often raiſed himſelf on his knees, con- 
tinually ſtretched out his arms, and employ- 
ed his hands as if ſearching for ſomething he 
wanted ; his eyes were dull and heavy ; af- 
ter ſome time, he became dumb and more 
quiet, had almoſt no pulſe ; 'and, upon his 
being taken out of bed that it might be put 
into better order, his limbs were viſibly pa- 
ralytic. Altho' he changed poſtures alittle, 

yet he remained ſtupid for fix or ſeven hours; 
then he raged | furiouſly, requiring two per- 
ſons to hold him in bed, notwithſtanding 
; which, he raiſed himſelf up, toſſed greatly, 


and 
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and ſeemed to catch at the byſtanders with 
his hands, uttering incoherent ſentences. At 


laſt he became ſenſible and more quiet, reſt- 


leſs and delirious by turns; and about ten 
o'clock in che evening of the ſame day: per- 


fectly recovered.” After taking a purgative, he 


ſlept well all night, and had ſeveral ſtools in 
the morning. For the ſpace of fourteen 
hours he neither ſlept, vomited, nor diſchar- 
ged any thing by tool. or urine, tho he fig- 
quently paſſes urine at other times, being afies 
ber affficted with ent 7 75:  10t Host 
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Aar. I. 
721 ; 1313 
Tie. Eft of Muſt in hs the Daw in 1 
i Stomach; 6 rt Jharns? PRINGLE Eſquire, 
late Surgeon, 1 {ihe TE Regimen. 7 
5 Hudueru. 197 ins 
lib eon buon i „ TJacbiect St . 
eee aged 43 years, nat- 
rally of a delicate conſtitution; who has 
been for ſeveral; years ſubject to hyſterie 
fits, attended with a dry aſthma, which her 
ſhape much contributed to; was frequently 
attack d to a violent degree with the gout in 


her head and ſtomach, as well as in all her 
extremities; and with which ſhe was lame the 


moſt part of Summer 1745. On the 3d of 
November following, ſhe was violently ſeized 


with it in her ſtomach, which occaſioned 
violent hiccups and convulſions of the part. 


The deſcription ſhe gave of it was, that as 
ſoon as theſe fits ſeized her, there came on 


a violent working of her ſtomach, and ſo 


great an agitation of her back, that her Maid 
was not able to keep her hand on it. By 
degrees 

o Aprile 3. 3 
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degrees it roſe to her throat, When ſhe; was 
almoſt ſtrangled. She could by no. means 
lie down, but was forced to ſit night and 
day in an eaſy chair; and even then if ſhe 
lean'd her head to the one fide or other, it 
gave her great pain; ſo that.ſhe was obliged 
to ſit in an ere& poſture. ., Her legs were 
very much ſwelled, which ſubſided * little 


on laying them on a chair; but as ſoon as 


that happened, the aſthma returned. She 
did nothing all this while but keep herſe 
warm, now and. then drinking a little o 
ſome generous wine (as ſhe ſaid, to keep 
it out of her ſtomach), and once or twice 
took a little of the tinct. ſacra. On the 2 iſt 
of November about 9 O clock at night, A 
Lady of her acquaintance, who had ſeen her 
in this condition, deſired me to viſit her, 
tho ſhe doubted if I ſhould find her alive. 


| Accordingly I went, and as I had ſeen ſuch 


extraordinary effects of the tanguin medicine 
in the fngultus, and had heard from Mr. 
Read of its efficacy in other nervous caſes, I 
imagined it might be of ſome ſervice here: 
ma therefore 1 ſent her the following bolus, 


N B Cinnal, „ 
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Bor altho' this is Me. Reads common 
doſe, yet, as the was very weak, I ordered 
her to take only the one half of it itntne- 
diately, drinking after it à cup of btandy, 
and the other half in fix hours after. Next 
morning I found her much better, - having 
from the firſt doſe no more convulſions in 
her ſtomath. J then ventured to give het 
a whole boltis at 9 0 clock in the morning, 
to be repeated every four hours until ſuch 
time as ſhe ſhould fleep or ſweat: and not- 
withſtanding the coldneſs of the weather, 
and her being obliged to ſit in a chair, yet, 
by the time ſhe had taken four boluſes, 1 
plentiful (weat and ſleep enſued, and then 
ſhe was able to lic in a horizontal poſture on 
her couch without the return of her former 

| ſymptoms. This ſweat continued from the 
afternoon of the 22d till the 24th at night, 
with very little intermiſſion. I gave over 
the boluſes and ordered her a julep, to cight 
ounces of which I put twelve grains of mulk, 
: to 
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to be taken ad libitum. In this method ſhe 
continued till the 27th, quite eaſy and free 


from all her former ſymptoms, and even the 


ſwellings of her legs almoſt gone: But as on 
this day ſhe fancied the gout in her ſtomach 
was returning, 1 give her another bolus. 
She complaihed this time of the intolerable 


heat of the brandy, which was the firſt thing 


ſhe had found warm in her ſtomach Ws 
this illneſs. * On the 29th, ſhe was 'appte- 
henſive of another attack, and tock ànotfler 


bolus; after Which ſhe found herſelf very 


well, and walked about the room, the fiwel- 


lings of her feet being quite gone. And on 
the 4th of December went out in a char to 


thank the Lady who ſent me to her, and 
| continues to be well 1 to this day. N 
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nal wine ; ; by Dr. Jams WALKER gur 
geon and Age i the. Hef at Edin- 
e * | 
s BE. vinum . is en 
1 known to be a ſtrong emetic, when 
given. in a large doſe; and it has alſo been 
often preſcribed in ſmaller quantities as an 
attenuant, ſudorific, and diuretic: : but an 
accident lately diſcovered to me a very diffe- 
rent effect of it, from *I. of the above 
mentioned. 

Bix one evening, in December 175 5. 
a little hot and feveriſh, with a quick and full 
pulſe, I went early to bed, and drank a full 
Engliſh pint of ſack-whey which I had order- 
ed one to make for me. Very ſoon after 
this, I fell afleep, and continued all night 
oppreſſed with an unuſual drowſineſs : at ten 
next morning, I with great difficulty got ſo 
far the better of this cd diſpoſition, as 

to 


* February 3. 0756 


fame complaints I had myſelf: they could 
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to get out of bed; hen I found myſelf ftilt 
heavy and inclined to fleep, with a laſſitude 
and numbneſs in my limbs; ſo that I co 
ſcarce ſtand. Being thus incapable to go a- 


bout buſineſs, I reſol ved to ride out on horſe- 


bach ; and having mounted with ſome diffi- 
culty, found my head very giddy, ard had 


much ado to keep myſelf from falling aſleep. 
After having rode three hours, I returned 


home much in the ſame ſituation, and wW²ös 


ſurprized to; find two apprentices with the 


aſſign no cauſe of their being ſo affected; nor 
had they eat any thing but their uſual food, 


except the curd of which had got the whey: 


Being led by this to ſuſpect ſomethingꝰ un- 


was made; I called for it, and had a» bottle 
brought me containing vinum benedictum, 
which had been made about a month before; 


and the bottle having been put in an impro- 


per place, was the reaſon of its having been 
miſtaken for Liſbon, I found I had drank 


in my whey about a gill and a half of this e- 


metic wine, and was ſurprized it had not vo- 
mited me ſtrongly. Thinking, however, that 
the finely attenuated particles of the antimony 

might 
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might be-moſtly ſoſpended in the :gurd, 1 
quired particularly at the twWo young Gen- 
tlemen who! had eat it, whether they were 
affected with any nauſea or yomiting:; but 
they told me they: found no other effect but a 
heavineſs and great inolination / ta ſleep. : This 
droiwſineſs, continued with them two days; 
but 1, did nat find myſelf quite free of it at 
the end of fout days. I do not know if it be 
worth / while, to obſerve, that the day after l 
bad drank the above.whey, my pulſe was ten 
in the minute awer tan it had been the 
night beſore. It may be proper however to | 
take notice, that the vinum benedicium which 
was uſed, by miſtake, inſtead of Liſbon, was 
made exactly as is directed in the Edinburgh 
Difpenfatory ; and I have ſince found half an 
ounce of it vomit a patient very well. 
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Avflale; A „elt, middle was b 
intemperate ſoldier, was ſeized November 
1751 with ſhivering and other ſymptoms that 
precede an accute diſorder. The day fol- 
lowing,” he went frequently to ſtool,” and e. 
vacuated blood to the quantity of a gilt every 
quarter of an hour. Tho' the fever was in- 
conſiderable, yet, as he was of a ſangulne ha- 
bit, the lancet was not ſpared. He fwallow- 
ed ſome ipecaeuan vomits; Was gently pur- 
ged every third day with rhubarb; and had 


ſmall quantities of opium at bed- time to hin- 


der his riſing in the night: The third week 
his fundament came down, attended with 
but little pain, u unleſs when he went to ſtool. 
This ſymptom, however, was timeouſly re- 
moved by fomentations of a decoction of oak- 
bark. December ; his ſtools, tho leſs frequent, 
were mixed with blood ag” mucus,” Then 
Vol. II. Nr h cp 
May 3. 1763. 
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the gripes ſeized him in good earneſt, ſome- 
times fixed and torturing like a ſtitch in the 
| baſtard ribs, at other times wandering with 
borborygmi, pow as it were twiſting his guts, 
then cutting him in two, as he expreſſed i 
and bending him forward. They were al- 
ways moſt ſevere before ſtool, caſier in the 
time of evacuation, but eaſieſt after. With 
theſe ſymptoms: were, complicated a dyſury 
and piles, greatly inflamed, but bleeding 
none, Theſe diſmal complaints continued 
almoſt equally violent for three months, altho 
V. S. emetics, vitr. antimon. cerat. mild an- 
tiphlogiſtio purgatives, opiates, lubricating and 
aſttingent remedies were uſed, as the ſym- 
ptomis indicated: Opiates, tho' they eaſed 
him, ſeldom procured undiſturbed repoſe, and 
always affected his head; this conſequence 
of laud. was more effectually prevented by 
Balſ. locatel. than any thing elſe. Vomits 
always felieved him, but increaſed the pain 
of the hzmorroids. ' Aſtringents, tho' they 
bound him up for a little time, moſt gene- 
rally brought on afterwards a more frequent 
inclination to ſtool, with increaſed tor mind. 
Clyſters were impracticable on account of the 


piles, but he found conſiderable ſervice from 
the 
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the milder purgatives, with calomel.; and 
hen the ſwelling of his fundament was re- 
moved by ſulphur and emollient, diſcutient 
applications, they became highly uſeful. In 
the 4th month, th region of the ſtomach 
ſyelled, with redneſs of his face, eſpecially 
after foodꝭ and continued for ſix months, als 
tho its removab was attempted by bitters 3 
and the bark (cautiouſſy combined with pur- 
gatives), mulled claret, and camomile tea, 
while proper external applications: were not 
forgotten. April and May, the hæmorroids 
and dyſury left him but his ſtools became 
thinner, more acrid, and intollerably fetid. 
Then he Was ſeized yith a hiceapid his face 
looked ghaſtly, his extremities; turned cald. 
bis pulſe became quick, ſmall, irregular; and 
his gripes: were rather abated. Evacuations 
in theſe deplorabie circumſtances, were im- 
proper; but ſinapiſms were applied to the ſoles 
of his feet; and epiſpaſties to the region of 
the ſtomach; with ſome ſucerſs. A bolus:of 
bark, caſtor, and camping: was given every 
| third hour, and waſhed don with a glaſs of 
1 mulled claret'; | his guts too were fomented 
he with anodyne, emollient, and antiſeptic cly- 
m n By thele, his, deadly ſymptoms left 


he him, 
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him, he could fit up at the fire, ar had 
not above 12 ſtools m:the: 24 hours, | which 
were however ſtill ic horous. I could not 
find ftom the nurſe that he ever paſſed any 

of the villous coat of the guts, tho! ſcybala 
were frequently evacuated. About the end 
of May, he was able to walk round the ram- 
parts of Fort- William, and he told he thought 
he would recover, were he ſent from Loch. 
aber. On this, he was carried, by water, 
to the Iſle of Mull, being provided with pro- 
per medicines to fotward his recovery. 
Here, tho! the hiecup and Facies hippocratica 
did not recur, yet his. gripes did: ; and he 
purged blood and worms almoſt inceſſantly. 
The latter end of July, he was ſent back to 
the Fort a perfect ſkeleton; where, tho 1 
am convinced the air is inferior to that of 
Cafile-Dowart in Mull, yet, as great care was 
taken both of his diet and medicines, he paſ- 
ſed no mote worms, his gripes only ſeized 
him at ſtool, - whither he went mach more 
ſeldom than formgrly ; What he paſſed now 
appeared to be nucus mixed with pus and 
ſtreaks of blood, Very ſmall doſes of ipeca- 
cuan, v/2, eight grains three times a day were 
Fre nie: to him every third day; 
„ 


mountain, and he defired; to die any where, 
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but, tho they relieved by operating both up 
and down, yet they ſickened him ſo much, 
that I was obliged to ſubſtitute a bolus of 
calomel; over night, and a purgin g ptiſan next 


morning; in tbeir plsbel Ehe difeaſe, hop 
ever, did not yield; and when the regiment 


was ordered to march for Brruicb upon 
Taveed; | he was put aboard the veſſel that 
conſidering his weakneſs, and the length and 
danger of the voyage; but he could not be 
carried with his comrades over the Black 


rather than remain in Forw-Willam:' Five or 
ſix weeks after he landed at Berngacks) his 
ſtools were more numerous, and ſtill very 
painful. Sometimes blood, ſometimes ſlime, 
ſometimes ichor, and once he paſſed a great 

quantity of hardened excrements, which re- 
lie ved him of a dull pain of his left hypo- | 
chondre; his legs too, at night, ſwelled 


and pitted to the touch, and his ſtomach was 


often inflated. Bitters, with ſteel, were 
preſcribed, and camomile tea drank for 
breakfaſt, while the utmoſt regard was 
had to diet; the vitr. antimon. was again 
N and . poſſet recommended. Tho 

Ay ſentery 
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dyſentery baffled all dur attempts and now-ẽæ 
deſpairing of his'recovery,:Þ ordered him to 
dvink lime rater, with a third part milk to 
the quantity of an Engliſb pint and a half every 
day: It was at tlie latter end of November 
17. In three days time, there was a ſen- 
fible change to the better, (his ſtools were 
leſs frequent, and his pains abated. Encoura- 
ges by this happy beginning, he was ordered 
to driok ib. iii. of lime · water a-day. This, 
in three weeks; made him ſo coſtive, that l 
was obliged to clyſfer him, and diminiſh the 
cg. chic. to the quantity firſt ordered. In ſix 
weeks from his taking this medicine, he was 
ſo tharoughly recovered, that he was diſmiſ- 
ſed the hoſpital, and ſoon after marched to his 
company at Carliſi, where he ſtill enjoys 
perfect health. The diſorder was on him 
full 14 months and I have reaſon to think 
his retovery was chieffy owing to the lime- 
water; after the moſt eee ene en 
terics had been uſad in vain.” Z 
Pn, dyſentery is endemic 4 eb 
near Fort- iilliam, and commonly attended 
with procedentia ani, piles, dyſury, abdomi- 
nal inflations, cidema s, and hiceup. Many 
af the . more in- 
Weins. | temperate ; ; 
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temperate; between the 2oth and 35th day, 
is the fatal period. Thoſe who died had 
mortifications of the great guts: it began 
with us about the latter end of October; 
autumn however is its uſual ſeaſon; it rages 
commonly two months, tho many have it all 
the winter, and I always obſerved them worſt 


in rainy weather. It may he worth while to 


_ obſerve, that of late lime-water principally 
conduced to cure an Officer of a dyſentery, 


while, another was, effectually... cured, of, A 
weakneſs , in the bladde 
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The _— intic Nene of the Barddf hy wh 
Cabbage or Bulge-water Tree; by the late Mr, 
Prix Docbip late Surgeon in Jamaica, 
in a Letter fo ALEXANDER Monxo' Jene, 
. D. 1 P. 4 a Tot, 28 
* HE" Wies on ae Niels of the 
ef. ladies generally take little notice 
of the Inhabitants of Jamaica, young and 
old, white and black, being much troubled 
with worms, eſpecially the long round ſort. 
They are however ſo frequent, that every 
practiſer ought to have regard to them in 
treating moſt of his patients. I imagine theſe 
worms infeſt the inhabitants here on account 
of their ſweet viſcid bread-kind, to wit, plan- 
tains, yams, bananos, ſweetiſh potatoes, &c. 
which are fit nouriſhment for theſe vermin. 
I was lately allowed to open a Gentleman's 
child, that, at ſeven months of age, died of 
vomiting and convulſions. In its inteſtines 


there were twelve large worms; one of 
them 


© May 1. 15 
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them filled the appendix vermiformis, and 
three of them were intertwiſted in ſuch a 
manner as to block up the opening at the 
valoula Tulpii, fo: that nothing could yu 
from the ſmall to the great guts. "$4 654 

NATURE” Has bountifully provided the 
people here with a powerful. remedy. againſt 


ſo great an evil. This is the bark of a tree 
growing plentifully in this Wand.” "3h h in- 


nn calf it wild 'c call, of bulge' a er 


* 


the moſt powerful ge yet babe 
for it frequently brings away as many worms 
by ſtool as would fill a large hat. It is 
commonly given in decoction, but not in 
any regular quantity; the negroes being 
generally the preparers of this medicine, 
and therefore no wonder that it ſometimes 
has very violent effects. Lam now making 
experiments for aſcertaining the doſe to pa- 
tients of different ages, and ſhall ſoon ſend 
you the reſult of my 1 1. OS. with 


* er 
# 2 


lome of the bark elk. N 
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FOE 1 ar. XVI. 
[23-16 4 £141 (15 | 
7, Be deſeription f 4 aa Bets 5 55 Mr. 
Jonx MowaT::Surgeon-at' Langhoim, in 
A Letter to ALEXANDER: Mooney ſenior, 
"8G D. & P. 4. $7 2194 £ 


\ Bonn Ar lerne men DS of late year: 

diſputed, about the formation of mon- 
ters, it is probable, the hiſtories of them may 
be of uſe in accounting for ſome  Phanemena 
in nature ; on this, account, I ſend, you the 
following deſcription of one, which will be 
better under ſtood by the figures which young 
Profeſſor Monro cauſed to be dra wn of it, of 
half the natural, dimenſions, 4 ge plate VI. 
bs. ergo! . J 
— — 3 fix months wh child, 
bad. this on, which lived half an hour, 

. Tas. VI. fg. 1. A A The lower parts of the 

bodies. of two female, fetuſes, with their low- 
er extremities in a natural ſtate, 3 

B The navel-ſtring common to both f. 
—_ 


The bodies Joined immediately above 
the navel, 5 


DD The 
, May 1. 17568. 
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D D The ſaperior extremities of the more 
com pleat Jars, hb is here, OR 
moſt in vie p. ah 60 

dd The e ee of che — * 


fetus, All the four being of a naturgl form. 


E The flernumof.the more compleat fetus 
which had clavicles joined t to it in the com- 


mon way, as the other alſo had. - 7 7] 


F One neck common in appearance to 
both fatuſes, TY. ie aaiyet 

The face and ears, hong vatural, need 
no letters of reference to their part. 

„The forehead had hair farther e | 
than ordinary, Re 

H The top of the head of: an. extrrordinary 
breadth. 

1The hairy ſcalp. covering. the ariel 
bones 1 OE 
K The right temple of the fetus D D. 

4 # The e covering the occipital 
bone. . 
M The ations of the other fetus. 1 
Fig. 2. The back view of theſe / : fatuſes 
where the head, neck, and fore parts © of the 


thorax only are repreſented. | 


NN The bead over the four act 
bones. 1200105 
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00 The two occipital bones. 
Pp Two ears joined together: 
QQ The two meatus auditorii. LI 
R A paſſage by which a probe could by 


bot io the bg, 


8 The neck of the fiztus 1 D D. 
T The fernum: bel | 
U U The forepart vf wi arms. 


Tux back parts of neither tus are waits, 
having nothing preterpatural, Where the 


abdime of each Belus was diſtin at AA, 


the wiſcert were in 'A natural ſtate, and f. 
the undivided cavity of the belly above C, 
there were two ſtomachs, livers, Es 
intePing dubdend, jejuna and ilium; but I ſaw 
only one omentum and one pancreas. One dia- 
phragm divided the abdomen from the thorax, 


but it was pierced by two venæ cave and two 


æſopbagi, and two aortæ de eſcendentts paſſed be- 


tween its appendices on each fi de where. the 


vertebræ were. 
THERE was. a Herne te to the thorax, = both 


ides E'fg. 1. and T. g. 2. From eachfernum 


a mediaſlinum was extended to a. ligamentous 


fleſhy ſubſtance, which Was continued tranſ- 


yerſely from one ſpine to the other. In 
1 each 


— OA 
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each mediaſtinum was a pericardium with its 

heart and veſſels as in natural fetuſes, and 
7 on each ſide of each memaſtinum was a 
e thorax with lungs. Thoſe in the thorax 
Jo the more compleat child, the one, to 
wit, with khe face, being of u pale colour and 
ſwimming when put into water; while the 
other lungs were of a redder colour and fank | 
in water. 


Tux ſpines gradually approached each 


ther as they extended towards the neck at 

of the lower part of which the ſides of the bo- 

5 dies of the vertebree ſeemed to be contiguous 5; 

4 but I puſhod a probe op! arp tens us fir 
" as the ſecond vertebru. n 
" HU Wirutw the head 1 a a cerebelln” on 


£ each fide. divided from a common” crrebruni 
* by a membranous plexus produced from the 
Y dura i The parts of the encephalon were 
e- too ſoft and tender for my diſſection, and 1 
6 examined the anatomy no further, but have 

the monſter in ſpirits with the three great ca- 


hy i 


n I vitics filled with lint and bran where, the 
es were taken out. . 
ſ- | alle 
In l 
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The Diſſection of tir os Men er ae ee 1 
i by ALEXANDER Monkd junior, M. D. a 
»Brefefſor of + Anatomy in the ee "ef 

:Eiphargh? wo 071 f l 91% 

9 

father having ſhewed me t 

' Mowat's\ deſcription- of the mon- 

los 22 and a model of its form in wax, 

IL vas curious to know) how the parts of the 

head, and neck were formed. The preſer- 

ved fetus was obtained with iculey; and: 
under a promiſe. that no diſſection ſhould be 
made which might ſpoil. i its form. The ſub- 
ject was unfavourable, and the promiſe ren- 

dered the diſſection difficult, and ai g 

to be performed ſo accurately as I wiſhed. 

. AFTER drawing aſunder the two patiena 
bones of each fide I NN (fee Mr. Mowat's 
fg.) to take out; the lint, Ge. with which 
* ſkull was filled, and having cleaned a- 
way the matter, membranes, &c. adhering 
to the bones, I ſaw the cranium of a natu- 

a x ral 


® May 1. 1755. 
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ral form on that fide where the face is, ſo 
far back as the ſella turcica behind which 
the ends of the cuneiform proceſſes of the 
two occipital bones united together. From 
each of - theſe cuneiform proceſſes the acc 
pital bones extended of a natural enough 
ſotm to euch ſide; cheir ſituation maybe 
judged by cenſidering the figures at L, M. 
6r-O, O, havihg each u forumon magnum for 
the ſpinal! narrow. At the ſide of eacli of 
the occipital bones, neareſt” to the conjoined | 
preternatural ears, an os prtraſum was'plated, 
but without having any ſquammous part of 
the temporal bones, ſuch as were on the o- 
ther ſide of each occipital, Between theſe 
oſa petroſa there was a triangular little bone 
which ſuſtained theſe preternatural ears, 
and was inſtead of os ethmoides, ſphenoi des, 
and two ſquammous bones, The fætus with , 
the face had therefore allthe common nerves, 
but the fetus with only the conjoined ears 
wanted the 1, 2, 3, 4, 5, and 6 pairs. 

Tux meatus Q Q fg. 2. led into the organ 
of hearing. The orifice R was the entry to 
a paſſage which opened into the af roger of 
the Jang D D. 

Tux 
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Tux mouth of the more compleat Fetus 
had all the ordinary parts, with the via, 
nares, latynx and pharynx. Behind this pha- 
rynx and the aſophagus deſcending from it, 
there was another /arynx and trachea. From 
_ the; back part of the glottis of this laſt menti- 

oned larynx, a little, excreſcence reſembling 
à tongue ſtood out, and behind it à canal de- 
ſcended of the form of one of the nares which 
joined with the one continued fun R to 
form another aſophagus. | 

I could not proſecute the veſſels _ nerves 
placed on the neck and head without breach 
of promiſe, and therefore can . no ac- 
2 of them. | 


ART, 
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Bones gaudi in e ovarlum 0 565 4 + Sik 
Dr. Gren Young, and comminicated 
has the Society by Dr. Jonsd BoswtLlr, Fel 
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A We near pee f age, who 

had never had a child, being four 
months obſtructed; thought ſhe had con- 
ceived; but the menen then returning the 
had excefive flooding; which was ſometimes 
in great quantity. at other tinies"was"lefs; 
but ſcaree'ever” intermitted for a year and a 
half, It was then ſtopped by ſome medi- 
cine; after which, her belly ſwelled to fuch 
a degree in fix weeks, that her urine was 
almoſt totally ſupprefſed 5 ſhe was very co- 
tive unleſs when clyſters were jay and 
ſhe died in a few days more. n b. | 

Ox cutting the teguments of the aha 


a large quantity of bloody water ruſhed out; 


and when the containing parts were fully 
Vole, : mM opened, 
* November 1. 1737. 5 


— — 
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opened, all the cavity was bloody, and the 
veſſels were large and turgid with dark- co- 
loured blood. No bowel was now ſeen ; all 
that appeared in view being a great number 
of irregular fleſhy. lumps, which were blad- 
ders full of a red watery liquor. Some of 
them were of the ſize of the largeſt apples 
I have ſeen, others were as ſmall as pigeon- 


eggs; and there were of all the interme- 
diate ſizes between theſe. Upon a ſtricter 


examination, theſe, veficles were found to be 


all contained in one common cyſt, of which 
I had cut the fote - part with the teguments 
of the abdomen. The large cyſt filled all the 


belly: when it was raiſed, the bowels ap- 
peared in a natural ſtate; except that, 


I. The left Fallopian tube was very large. 
2. No ovarium of that ſide could be ſeen 


unleſs. the great cyſt was that ovarium im- 


menſely diſtended. 3. The right ovarium 


Was as big as the head of a new-born 


child. It contained a viſcid white-co- 
loured ſubſtance reſembling maſhed brains, 
which run together like ſuet when put in- 
to water. In this ſtuff I found he bones 


herewith ſent. 
Tur 


"XY 


IF 
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Tur bone repreſented in plate VI. fig. 3. 
is a piece of a jaw with three firm dentes mo- 


ares, A, in it. Fig. 4. and 5. are two 


views of a part of a jaw, in which are three 
5 e * ae _ a an in- 
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Proofs N the mig ahi the 1 ml 


animals, while the trunks of their bodies are 


may, and have cauſed the concluſion from 


Aur, TS 


F 
FR 74 jt 


„ 


Pleura; by ALEXANDER MoNnRo fene, 
M. D. . . . 


HE > aha of opening the 7horax 
without hurting the lungs of living 


immerſed in water, thro' which no bubbles 
of ait riſe after the perforation, as propoſed 
by the ingenious Lieberkubn and executed by 
the illuſtrious Haller +, is a deciſive one, if 
rightly performed, for proving no air be- 
tween the pleura and lungs. But, as an un- 
wary operator may wound the lungs in per- 
forating the thorax, when air would cer- 
tainly riſe in the water, from which the 
exiſtence of air in the thorax might be con- 
cluded, and ſeveral other circumſtances 


this experiment to be diſputed ; it may not 
þe amiſs to mention ſome eaſier ways of 
proving 


February 7. 1754. 
Opuſc. de reſpirat. 
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proving; the e ab air in this * 
ge are e e ela int t ee 


«=s 


018] Dinar alu i e, ;ntetdolinl 
A from the pleura of either a dead 
membrane, in which there is no difficulty ; 
then pull up and depreſs alternately the fer- 
num and ribs as often as you will, the lungs 
are ſeen contiguous all the while to the 
ura; but, on making a ſmall puncture 
thro' this membrane, the lungs, if they are 
not grown to the pleura, which is often; the 
caſe in the human ſubject, ay. n che 
kura, and are no more ſcen. 
2. Tus connection of the 8 _ 
pleura, more or leſs of which is ſeen in moſt 
human bodies, implies ſtrongly a natural 
| contiguity of theſe two parts. 

3. Lav bare the pleura, without wounds 
ing it, between two ribs of any living quadru- 
ped, which requires no great dexterity ; and 
then the contiguity of the lungs and pleura 
may be (een, tho' the lungs are conſtantly 
ſiding and changing place along the pleura, 
and tho' this membrane is in different ſtates: 
while the creature * it is concave; 


during 


j 
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during exſpiration it is convex and prominent 


outwards, for this plain reaſon, that while in- 
ſpiration is performing, the air does not paſs ſo 
quickly at the narrow glottis as to fill the lungs 
at once with air of denſity and weight equal 
to the atmoſphere; and during exſpiration, 
the air cannot eſcape? ſo faſt at the giattis as 
to prevent its more than ordinary condenſa- 
tion and expanſility in the Male tha the ex- 
ned air has. S113 45 T7 
Ir we were to God: te aki 
weight the pleura could raiſe when it is 
made convex. during exſpiration in the pre- 


ceeding experiment; would not this deter- 


mine how much more preſſure, than that of 
the atmoſphere, the part of the lungs within 
this elevated pleura, on which this wel cight 


is ſuſtained, is expoſed to? 
WovuLp not the preſſure on the ſame part 


of the lungs during inſpiration. be nearly 


as much leſs than the weight of the at- 
moſphere, as is the weight raiſed in exſpi- 


ration; ſince it is the ſame glotii: which 
allows the air to paſs in both caſes ? 


Ts not the force, by which the inſpiratory 
organs, acting with the greateſt energy of 
the _ exceed the power of the exſpits- 

tory 


* 


PHYSICAL any) LITERARY: 47g 


tory organs uninfluenced by the mind, con- 
ſiderably leſs than the weight of the at- 
moſphere ; ſince; if, after, exſpication, we 
prevent the entry of the air by the giottis, we 
cannot dilate: the'thorax as in inſpiration, tho' 
there is ſtill a good deal of e air 8 
n op 2 

Do not the e A a 
inſpiration, overcome the reſiſtance of the 
expiratory organs, and likewiſe. that ſhare of 
the preſſure of the atmoſphere, which the 
air, duden into the, ge does not b 
lange +: 4 3 
5 Azz not, the ribs 07570 ==) The * 4 
between, them narrow, to prevent ill effects 
from that unbalanced e of; 8g ws va 
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HE ancient yet Inc that 
opium extinguiſhed the flame of life in 
animals by its exceſſive cold; a in Mater 
times, there have not been wanting thoſe 
who deduced its effects from a dune oppoſite 
quality, whereby it was thought to rarefy the 
blood and to compreſs the brain or origin 
of the nerves. Theſe falſe notions, however, 


of the nature and action of opium, have been 
refuted by ſeveral of the moderns, whoſe 


writings have thrown conſiderable light 
upon this ſubject. 

Tux following experiments were made 
with a view {till further to illuſtrate the man- 
ner in . this wonderful drug produces 


its 


4 . Auguſt 7. 1753. 


R ARE Oe OE og 


in * into the ſtomach and guts of a frog. 


in a minute. The auricle, which was m 
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its effects, and particularly to ſhew . its in- 
fluence upon che mow et the 80 ol -q 


1. Hayimng injected, 3 lobes al Al 


L obſeryed, that in little more than half an 
hour it ſeemed ta hays. loſt all power of 
motion, as well as feeling ; 1 for there was no 
contraction produced in the muſcles of its 


| limbs aud trunk; by irritating them. 1 


opened the Tborar an, hour after the in- 
jection, and found the heart, inſtead of be- 
een 60 and 70, making only 17 pullations 


Gtended ith blopd, Ae eee Alt 
and after it the yentricle, .. 109 245 
2. A frog, continued, to move. in limbs, 


and leap about for above. an hour after I 


had Kut gut its heart, and vas not quite 
dead after FP hours and a half. 3 vol 

Five. minutes after taking dut the heart 
of another frog, I injected, a ſolution of 


| optum into its ſtomach and guts. In leſs than 
half an hour, it ſeemed to be quite dead; 


for neither pricking nor tearing its muſcles 
produced any contraction in them, or any 
motion in the members to which they, be- 


Voi. longed 
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longed. - After cutting off its head, a probe 
puſhed into the ſpinal marrow made its fore- 
legs contract feebly. 

3. EioHrEEN minutes paſt four in the 
afternoon, ** injeted ſtronger turbid ſo- 
lution of opium in water than that uſed in 
the preceeding experiments *, into the ſto- 
mach and guts of a frog; and as it ſquirted 
out moſt of the ſolution itijected by the anus, 
1 chrew in ſome mote in its place. Ar 
twenty four minutes paſt fire, 1 opened this 
frog, -antt obſerved the heart wie its auricle 
greatly diſtended with. blood and deating 
very lowly, not above ſeben times iti a mi- 
nute: When the Heart was touched with 
the point of a pair of ſciſſurs, its motion was 
rendered quicker for two or three pulfations: 5 
after which it became 48 flow” as before. 

N Tabak bla rELx. After decollating a 
frog, I deſtroyed its ſpinal marrow, by 
puſhing 4 ſmall probe down thro' its ſpine, 
"Re; wr een dong won ann ons 1 all 


I | the 
üs l * 8 ©4 Ell, , * 1 17 
Vix. halfan ounce of oplum diffolved in eight ounces of 
Water; which, was alſo made uſe of in all the following ex- 
periments. , The heat of the ſolution was nearly the ſame 
in all the ar wiz. 75 60 degrees of Farenteit 5 


8 


2 
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the muſcles, eſpecially thoſe of the EY 
extremities. Ten minutes after this, I opened 
the thorax; and found the heart beating at 


nutes after decollation, it moved 40 times in 
a minute. After half an hour it made 36, 
and after fifty minutes only 30 pulſations in 
the minute, which "_ NOW - allo become 
very ſmall and feebl. 

N. B. WIEN I Ae the Wess of 
another frog immediately. after decollation, 
and deſtroying its ſpinal marrow, L obſerved 


its heart beating at the rate of 60 in 4a mi! 


nute, which is four or five pulſations leſs 
than I have generally ſeen the hearts ot 
frogs make in that time, when their thorax 
was opened without decollation : 
F. Ar nine minutes paſt eleven _W_ 
ſorenoon, immediately after decollating an- 
other frog, I deſtroyed its ſpinal marrow 
with a red hot wire, which produced” ter- 
rible convulſions in all the muſcles; as int 
the laſt experiment. I opened the thorax of 


and obſerved its heart heating 30 times in a 
minute. The contraction of the auricle re- 


Bala ee hat: of hs Donne the 


unn Us bi -auricle 
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auricle was not near ſo much diſtended with 
blood, nor the heart ſo much ſwelled as in 


thoſe frogs which had a ſolution of opium 
_ injeRed into their ſtomach and guts *. At 


one o'clock (viz, an hour and fifty one mi- 
nutes after decollation), the heart of this 
frog made 20 pulſations in a minute. At half 
an hour paſt two, when the room was be- 
come warmer by the ſhining of the fan, it 
beat 25 times in a minute; and When placed 
in the | ſun beams, it performed 31 _ contra 
ctions in that time. After this, I removed 
the frog to an faſt window, where it was 


expoſed to a cool breeze; upon which the 


motion of its heart became flower, ſo that 


in a ſhort time it only made 25 pulſes in a 
minute. I then expoſed ĩt anew to the ſun- 


beams, by which its motion was ſoon 
quickened, ſo 2 it out 30 e in a 
minute. 

Ax twenty "op minutes W pe 676 in the 
evening, (viz. ix hours and fixteen minutes 
after decollation and the deſtruction of its 
ſpinal marrow)'the auricle of this frog's heart, 


* _— ee _—_ with en contract- 


13 * 171 ed 


„ See No. 4. ade," W b e and other 


Involyotary Motions of Animals, p. 371 & 372. 


* 


the auricle continued its motion; nay, at 


J ͤĩõĩVñ» 8 
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ed twelve times in a minute; but the heart 


itſelf lay without motion, was ſwelled and 


very red : however, when pricked with a 


new flimulut. At thirty five minutes paſt 
five, the heart ſcemed to be quite dead, but 


half an hour paſt eight, near three hoves - 
after the heart had been without motion, the 
auricle, which was very near as much filled 
with blood as when 1 firſt opened this frog, 
beat 11 or 12 times in the minute; its pul- 
ſations, however, were not now 16 pi | 
as to time, as they had been before,” 

ls it not probable; that the auriele of mie 
frog's heart brat longer than uſual, becauſe 


it continued, to the laſt, to be filled with 


blood; whereas, generally, the auricles of 
frogs hearts, which are opened after decol- 
lation and the deſtruction of their ſpinal 'mar- 
row, expell, after ſome time, the blood 
which they contain, and acquire the ap- 


pearance of a fraall OY mann _— 


with air? 
6. I laid bare hs den 0 and EO, 
hos of a frog, by e off the ſkin, 
ene 
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and at twenty minutes before nine in the 
morning, I immerſed the whole body of the 
5 frog | in a turbid ſolution of opium in water, 
in a ſmall baſon, which I covered, to pre- 
vent the frog from leaping out of it. Thir- 
ty five minutes after immerſion, I took It out 
of the ſolution and opened the thorax and 
bericardium. The heart's auricle, which 
was much diſtended with blood, beat 15 
times in a minute, but the heart itſelf, only 
6 times. Forty minutes paſt nine (vis. 
twenty five minutes after the frog was taken 
out of the ſolution of opium) the heart ſeem- 
ed to have recovered more life; for it per- 
formed eight -pulſations in a minute: the 
contractions of the auricle now became 
ffeebler, and were ſcarce more numerous 
than thoſe of the heart, but always preceeded 
them ſome little time. Six minutes before 
ten this heart moved only ſix times in the 
minute. Twenty four minutes paſt ten it 
made only five pulſations in ſixty five ſeconds, 
the firſt, third, and fifth of which pulſations 
were after an interval of fifteen ſeconds, and 
the ſecond and fourth after a pauſe of ten 
ſeconds. Seventeen minutes before twelve, 
ap two a and n eight minutes after the 

| frog 


K 
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frog was taken out of the ſolution of opium, 


its heart moved only thrice in ſeventy five 


ſeconds, and performed its Hole very flow-! 
ly. Before two' o'clock afternoon the heart 
was quite dead; but how long, I cannot 
ay, not having had leiſure to obſerve it from 
a quarter before twelve to near t]ũ wm. 
7. ArrEx cutting off a frog's head a 
deſtroying its ſpinal marrow with a red hot. 
wire, I laid bare the abdominal muſcles and 
thorax, as in the laſt experiment, and immer- 
ſed the whole body of the frog in a turbid: 
ſolution of opium, at half an hour paſt nine in 
the morning. Thirty fix: minutes aſter im- 


merſion I took it out of the ſolution, and 


opened its thorax: and pericardium," The 
heart and its auricle beat, each, twenty ſix 
times in a minute, and the pulſations of the 
auricle preceeded thoſe: of the heart regus/ 
larly. The heart did not appear to be more 
ſwelled or redder than in à natural ſtate, 


and the auricle was not near ſo full of blood 


as in Exp. G. Twelve minutes paſt ten, via. 
ſix minutes after this frog was taken out of 
the ſolution of opium, its heart beat 27 times 
in a minute. At eleven Oclock it perform- 
ed 18 vibrations in that time; and 16 at a 
quarter 


288 ESSAYS AND. OBSERVATIONS 


quater before twelve. At two o'clock 
afternoon, the auricle, which, having ex. 
pelled all its bload; was now only filled with 
air, continued its motions; but the heart lay 
at reſt. Ten minutes paſt four, i. . f 
hours and forty: faur minuies after the frag 
was taken out of the ſolution; the auricle 
of its heart A 9 fangs! 15 ge uy. No 
8. 1 laid ies ihe! abdon ws Siackles ak 
thorax of another frog; and at fourteen mi- 
nutes paſt eight in the morning, immerſed 
it as above in à turbid ſolution of opium. 
Fourteen minutes paſt nine, I took it out of 
the ſolution, and laid open its thorax and 
pericardium ; after which the heart began to 

beat at the rate of nine times in a minute: 

but the auricle, which was greatly diſtended 

with blood, made no motion, except in ſo 

far as it was agitated a little by the pulſation 

of the heart: nor were the muſcles of the 

legs or thighs: brought into/ contraction by 
cutting or tearing their fibres. - At half an 
hour paſt nine the heart beat only 7 times 
in a minute; and the auricle, which was 
now pretty empty of blood, and, in place 
of it, filled with air, had a pulſation as well 


as 


* 


1 
9 


A 
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as the heart. Thirteen minutes before ten, 
i. e. thirty three minutes after the frog was 
taken out of the ſolution, the auricle ſhew- 
ed, at conſiderable intervals, a very faint 
pulſation, but the heart lay without any mo- 
tion. | 
9. Tux ſame day, 1 cutting off the 

head and deſtroyin g the ſpinal marrow of an- 
other frog, I laid Bare its abdominal muſcles 
and thorax ; and, at eighteen minutes paſt 
ten, immerſed it in a ſolution of opium, as 
above. Eightcen minutes paſt eleven, I took 
it out of the ſolution and opened its thorax 

and pericardium, after which the heart began 
to move at the rate of 8 times in a minute. 
Twenty five minutes paſt eleven, the heart 
beat 15 times in a minute; and at twelve 


o clock it performed between 13 and 14 vi- 


brations in the ſame time. At two o'clock, 
(viz. two hours and forty two minutes after the 
frog was taken out of the ſolution) the au- 
ricle, which was now filled with air, con- 
tinued to vibrate weakly, about 11 times in 
the minute; but the heart itſelf was withous 
motion. At ten minutes before four in the 
afternoon, | the auricle Rill continued to 

Wr. II. 5 Uo move, 
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move, but more feebly than, the auricle 
of e 1 at 
10. I laid open the whole abdemen of a 


| larger frog than any of the former; ; and, 


at twenty two minutes paſt ten in the morn- 


ing, immerſed it in a ſolution of opium, as 
above. Thirty five minutes after immerſion, 
I took it out of the ſolution, and opened i its 


thorax and pericardium. The heart was 
vaſtly red and much ſwelled, and its auricle 


greatly diſtended. with blood; but both were 


without any motion: after two minutes, 
however, the heart began to vibrate at great 


leiſure, ſcarcely performing nine pulſations in 
a minute; but the overſtretched auricle 
made not the ſmalleſt motion. During e- 
very ¶ Mole, the heart was remarkably paler, 


and in the time of i its relaxation became much 


redder; which phanomenon I obſerved like- 


ways in all the frogs hearts in the above ex- 
periments, but more remarkably in thoſe 
frogs who had been expoſed to the action 
of opium. Another thing, which I remark- 


ed in all theſe experiments, was, that the 


heart, during its Mole, became manifeſtly 
ſhorter, and was lengthened 1 in the time of 


its relaxation. But to-return ; at ſix minutes 


” > als 
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paſt twelve, (7. e. an 2 and nine ninutes 
after the frog was taken out of the ſolution) 
its heart made only 6 pulſations in the mi- 


nute; and at eleven minutes paſt twelve, 


obſerving it without motion, I pricked it 

with a pin, and breathed upon it, in order to 

tene w its pulſation, but to no purpoſe, -/: 
11, TWENTY eight minutes paſt ſeven in 


the evening, I laid open the whole abdomen 


and thorax of a frog, and immediately after 
immerſed it in a ſolution of opium as above. 
Thirty eight minutes paſt ſeven, when Iprick- 
ed its legs with the point of a penknife, it 
made very little motion. Two minutes after 
this, I turned it to its back, and obſerved. its 
heart moving only between ten and eleven 


| times in a minute. Having laid the frog a- 


gain on its belly, that it might be more ex- 
poſed to the action of the opium; at forty 
cight minutes paſt ſeven, 1. e. fapenty minutes 
from the firſt immerſion, I turned it again 
to its back, and obſerving the heart without 
motion, I opened the pericardium; which 
producing no effect, I cut the heart out of 
the body, and laid it on a plate, when it 
zave two. or three pulſes, and neyer after 
| moved, 
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moved, tho" it was ren once . again 
with a pin. 
No motion was e in any of the 
other muſcles of this frog,” IDE ee 
= a cut off a l head or deftroyed 
the ſpinal marrow with a hot wire, then laid 
open its thorax and abdomen, and immerſed 
it in a ſolution of opium at nineteen minutes 
paſt eleven. Eight minutes before twelve, 
1. e. thirty three minutes after immerſion, 
obſerved its heart beating very flowly : but 
two minutes before twelve, when 1 took it 
out of the ſolution of opium, it had no mo- 
tion. After, this I opened the pericardium, 
and irritated the heart two or three times 
with the point of a ſcalpel, which always 
produced a few pulſations. I then put the 
frog in the ſolution for five minutes more, 
and, upon taking it out, found 4 its war quite 
dead. ] 

13. ArTer cutting off a frog's head and 
deſtroying its ſpinal marrow, I laid open its 
whole abdomen, and immerſed it in a ſolution 
of opium, twenty three minutes before one. 
After it had lain fxteen minutes, I cut up its 

_ thorax and pericardium; and obſerving the 
heart 
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- best beating very regularly and pretty 
ſtrongly, 21 times in the minute, I immerſed 

it again in the ſolution, which had now im- 
mediate: acceſs to the heart. After five mi- 
nutes, I took it out of the ſolution; and 


finding the heart without mation, I pricked 
i with the paint of « knife; upon which i 
began to beat at the rate of 14 times in the 


minute, and continued its mations very 
languidly, and not without ſome i e 


for about a quarter of an hou. 
14. I cut out the heart of 2:frog, and. mon 
it in founthin-water at ten minutes paſt ten; 
28 times in the minute. Eighteen minutes 
conds, Twenty minutes after ten, I took it 
out of the water and laid it on a table, and 
obſerved, that as often as it was gently 
touched with any thing, it made one full 
and ſtrong contraction, and no more: 
however, in four or five. minutes, it ns; 
gan to beat of its own accord, and, 
twenty eight minutes after ten, les 


19 pulſations in a minute. Thirty five mi- 
minutes paſt. thay: it hext, 12. times in a mi- 


nute. 
15. Twenty 
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15. Twzxrv three minutes paſt twelve, 
1 cut out the heart of another frog, and put 
it in fountain- water. After twelve minutes 
immerſion, I took it out of the water, when 
it beat above 20 times in a minute. Having 
put it in the water for five minutes more, 


tit ceaſed from motion, and when taken out, 


did not move except when . and yu a 
wo performed one pulſation. 

16. Eionr minutes paſt en 120 cut 
ont the heart of a third frog, and put it into 
fountain- water? Eleven minutes after im- 
merſion its heart beat 8 times in the mi- 
nute, and four minutes after this it vibrated 
11 times in thirty ſeconds; but the motion 
was confined to about one third part of the 
heart next its aper. Twenty minutes after 
immerſion, it continued to move much in 
the ſame way; but in two minutes more, 
obſerving no motion in it, I took it out of 
the water, and laid it on a table, where it 
remained at reſt; unleſs when touched. Soon 
after this, however, it began to move; and 
at twenty five minutes after immerſion, it 
made 9 pulſes in ſixty three ſeconds. Four 
minutes after this, it moved only thrice in 


hfty ſecond. and then ceaſed altogether; 
unleſs 
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3 that, when pricked with the point of 
a knife, it gave one very faint pulſation. At 
forty ſeven. minutes ait eleven, it was * 
dead. 

17%, Ls cut out the 1 of a 1 Frog, 
and at thirty minutes paſt ten immerſed it in 
a turbid ſolution of opium in water of the 
ſame degree of heat with the fountain-water 


_ uſed in the three laſt experiments . After 


this heart had been immerſed ten minutes, 
I took it out of the ſolution, and laid it on a 
table, but it made not the ſmalleſt motion; 
and when pricked with the point of a knife, 
tho it quickly recoyered its ſhape, yet it was 
not excited i into. a, proper contraction, as the 
heart of N* 14. 1 continued. to obſerye this 
heart. from time to time for more than half 
an hour, but it never made the leaſt motion. 

18. I cut out the heart of a fifth frog, and 
put it into a ſolution of opium in water 


| five minutes before eight. After ſeven mi- 


nutes immerſion, Itook it out, and, laid it 
on a plate, where it remained at reſt. When 
pricked with a knife, it did not perform a 


full dais Hi like Ne 14. but. ſeemed to feel 


5 Fix Neaty fue 4 of F Farenbut s thermometer. 
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a little, by a very faint kind of motion which 
was excited in ſome of its fibres. 
109. AT thirteen minutes before twelve, 1 
cut out the heart of a ſixth frog, and immer- 
ſed it in a ſolution of opium.” Six minutes 
after immerſion, it had no motion ; but 
when pricked, made one pulſation. After 
lying five minutes more in the ſolution, it 
was quite dead. 

20. I cut out the heart of a ſeventh. frog, 
and at thirty ſeven minutes paſt nine in the 
morning, immerſed it in a ſolution of op7um, 
as above. Forty two' minutes after nine, 
when I took it out of the ſolution, it was 
without motion : but when touched with 
the point of a knife or probe, it performed 


one contraction, but with leſs vigour and 


more ſlowly than the heart of Ne 14. 
Forty ſeven minutes paſt nine, it began to 
beat of its own accord. Two minutes after 
this, it moved 6 times in the minute, but 
much more feebly than Ne 14. Six minutes 
before ten, it beat only 4 times in a minute: 
after this, it began to beat much faſter ; but 
its motions ſoon returned to their former 
flowneſs. At ten, after having lain near a 
mute without motion, it began _— of 

its 


ts 


that when they were ſtrongly pinched, he 
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th own | actord, to beat at the the rate 6f 

17 times in the minute, and continued for 
eight or ten minutes after this td beat very 
pie! oh and in an ig ee ns * * 
time. 1 010 5003 D5:ov639t % How! 8 


27. Mk. be- Namſay Soden of mediting 


in this place, having diſſolved two -ſcruples 


of opium in an ounce of water and a dram of 


liquid laudanum, injected it blood Warm into 
the inteſtinum rectuni of a very ſmall dog neai 
fix months old. In leſs than a minute after 
the injection was made, the dog could not 
ſtand on his hinder. legs; and in 3 0 4 mi- 
nutes he had loſt the uſe of them ſo much, 


neither moved them, nor ſeemed in the leaſt 
degree ſenſible of pain. He could, however, 


ſtill ſeramble about with his fore-legs; and 


when they or his ears were pinched, he 
howled remarkably, and ſeemed to feel con- 
ſiderable pain. Ten minutes after the inje- 
gion, he lay as if he had been quite ſtupid; 
only hen à noiſe was made by beating on 


the ground, he opened his eyes a little and 


howled, but preſently after fell into à pro- 


found ſleep.” In a few minutes after: this, 


he began to be convulſed ; upon which Mr. 
Vor. II. P p Ramſay 
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Namſay injected a ſtrong ſolution of ſea ſalt 
in water into his guts, which purged him ſe- 

yerely, and occaſioned a prolapſus ani; ſoon 
after this, he awaked from his ſleep, and 


> gradually recovered the uſe of his hinder legs; 


fo that in leſs tham an hour he could run a- 
bout the room, the he often, fell down, 
his legs bending under him. After three 

or four hours, he ſeemed to be quite well 
in every reſpect; but altho the experiment 
vas made at mid - day, he could taſte no meat 
till late at night. When he was in the moſt 
| ſtupid ſtate, he could make uſe of his fore- 
legs, and e . hin ears were 
ebe mic d dent 

22. Tux ſame young. . PREY at my 

deſire,” made the following experiment. 
On the -gth of April 17 55, after making an 
opening into the cavity of the abdomen of the 
dog on hom the laſt experiment was made, 
he injected by the wound a dram of opium 
diſſolvod in two ounces and a half of water; 
but before he could ſtitch up the wound, 
about an ounce of tlie ſolution eſcaped. The 
be the power of his hinder limbs al- 
moſt inſtantaneouſly. Two minutes after the 
injection was made, he began to be oral 


„ . 4 


* 


t 
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$i and, in two minutes more, after ha- | 


ving raiſed himſelf upon his fore- legs, he fell 


down ſenſeleſs. At this time Mr. Ramſay laid 


bare the thorax, by diſſecting off the tegu⸗ 


ments, which did not ſeem to give the dog 


any pain, and could plainly feel the motion 
of his heart thro the pleura : it beat 76 times 


in a minute, but became gradually flower *. 


Immediately after counting the pulſe, Mr. 
Ramſay cut the ribs on each fide of the Ner- 
num, which he laid back in the uſual Way. | 
The heart, which was thus brought i in view, 
appeared quite turgid, and continued in mo- 
tion about five minutes; during which time 
it performed only between 60 and 65 weak 


vibrations, for they were not compleat con- 


tractions. While the heart was thus moving, 
warm ſaliva was firſt applied to it, then cold 
water, and laſt of all oil of vitriol ; which 
ſhrivelled the parts it touched, almoſt in the 
fame manner as a hot iron would have done; 
but none of them accelerated the heart's vi- 


brations, which became gradually flower, till 
they ceaſed alogether,”* 87 | 


” v * E 
„ur 


* The dog's heart in i natural fate, and before the in- 
on of the ſolution of opium, beat 150 in the minute. 
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Tux fibres of ſame of the intercoſtal muſcles 


on the right ſide of the ſlernum continued to be 


agitated with a weak tremulous motion near 
half an hour after the injection was made 
into the abdomen; but the intercoſtal muſ- 
cles, attached to the ribs on the ſides. of the 


thorax were not obſerved. to moye, nor 


did the diaphragm make any motion when 
its Bbres Were pricked or cut. 9 
Nor nix remarkable was ſeen in 3 14 
| domen ; only, altho' it was opened ten mi- 
nutes after making the injection, the inte- 
ſtines had no motion; whereas, in another 
young dog, which had got no opium, Mr, 
Ramſay obſeryed the periſtaltic motion conti: 
nue half an hour after laying open the 7horax, 

Tux dog loſt little or no blood in making 
the wound into his abdomen, nor were any 
of his bowels hurt by it. 

23. A ſmall dog into whoſe Romach. the 


late celebrated Dr, Mead had forced, at four 


different times, a ſolution of two drams of - 
pium in water, lived above an hour and three 
quarters after getting the firſt doſe. Vid. 
treatiſe on poiſons, Eſſay IV. 

24. IT may not be improper to add here 


ap experiment ined. by Dr. im in his 


ee 
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learned diſſertation on opium. Into the 
crural vein of an old dog forty two pounds. 


weight, he cauſed be injected at three different 
times, half an ounce of opium diſſolved in 


bur ounces of Water, flirated, and. of th. 
lame warmth with the blood of the animal. 
The firſt time, about fifteen,, drams were 
thrown. in, and very ſlowly. It had no obſer- 
rable effect. About an hour after, eight drams 


more were injected ſlowly, and immediately 


the og was ſeized — 1 1 75 


1110 ith. = 
there 2ppearing 1 no figns of eaſt death; 
after waiting an hour more, the laſt nine 
drams were thrown in quickly; upon which 
the pulſe became full and flow, and in 8 7 un 
nute or ſo, the dog append... Fr | 


From: the. 5 wee e we 
may, I think, 540 rea . ne con- 
alan. 123 3 5 

(a) Opium 3 to 5 Gemini guts, 
cavity of the abdomen and thorax and abdo- 


minal muſcles, ſoon leſſens, and after ſome 
time en e — gs power 


* Fdinburgh Med: ay, vol. p. 1. art, xii, 


- 
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of motion, not only in the parts to which 
it is applied, but thro” ”_ ar "ove 
| Ne! I, 2, 3, 8, 11 & 22. 
(Y Opium ren theſe effects auth 
more quickly in animals which ate ſoon killed 
by want of food and air, than in thoſe which 
can live long without them, and the parts of 
whoſe bodies preferve a power of motion 
and appearances of life for a conſiderable 
time after they are ſeparated from each 
other. No 75 3. Ge Ter . n Ne an, 
22 & 2 3. 
Ie ) SINE a ROE of rium injected ſito 
the ſtomach and guts deſtroys the ſenſibility 3 
and moving power of frogs, fully as ſoon Ml 
when they are deprived of their heart, as when 
this organ remains untouched; it follows, | 
that opium applied to theſe parts, does not 
produce its effects by entering the blood, and | 
being, by its means, conveyed to the brain, 
as ſome have imagined, but by its imme-' il 
diate action on the organs and parts which | 
it touches. Ne 1. compared with N*2. WW 1 
| 


2 2 2 * - 4 5 7 l — = = = _ = = = — 
2 by A TT —_ 1 - = / 54 4 vey Ps £ * * — . 8 3 
2 3 * * * en * R » © - 8 3 9 = — 
— — ͤ —àũà⁴uN.f———ͤ : AIR 9 FRED ' * * PPP 
* "a — nt —— POIs = « Mac — 2 A n > x. 2 — mM 
7 — —— ated ce he * N Dr Wer — £ n * RK: PLL 7 
- 7 6 A 
" * 2 = U ———— — 
— opa a a * a * * * 


—· ·—·˙ 


f See alſo Edinburgh Medical Eſſey, 1 33 
| vol. 5. part 1. page 1410. | 
f ' (4) SINCE, after decollation at; ah nd 


ſtruction of the Oo marrow, opium ope- 
| | A 3 | "FCA 


————— _ —  — ———— — —_ ä ä rere * 
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rates much ft more ſlowly in deſtroying the a 
otion in frogs, than it does when 
the animals are intire (Ne b. compared with 


heart's 


Ne 703 ;. it, follows, that 1 It; muſt produce its 


effects chiefly; if not wholly, by its action on 
the brain, ſpinal marrow, and ervous ſyſterm. 
The heart of the frog Ney. whoſe brain 
and {ſpinal marrow had been deſtroyed, beat 
27 times in a minute, after the animal had 
lan thirty ſix migutes in a ſolution of oi; 

| which was only three, pulſations leſs than tue 
heart of the frog Ne 5̃. performed thirty five, | 
minutes after the deſtruction of its brain and 

| ſpinal marrow, altho it * not <xpoled; to 


the. action of opium. 71; i ork t af 
: (e) WHEN opium: injected. Fiat ths veins 
and, thus mixed wih the blood, leſſens or 


deſtroys the ſenſibility and moving power of, 
animals much in the ſame, way as when it 


is applied to their ſtomach, . guts, or cavity. 
of the abdomen (Ne 24) 3 is it not probable, 


that it produces theſe effects by its action on 
the extremities of the nerves which termin, 
nate upon the internal ſurface of the heart 
and whole vaſcular ſyſtem; and perhaps, 


alſo, by affecting immediately the medulla 


cerebri itſelf ? And when a ſolution of o opium | 
_ 


— ] thirty ONT Te AP ger er 
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applied to the bare abdominal muſeles of 4 
frog deprived of its brain and ſpinal marrow, 
does, after a long time, confiderably impar 
the heart's motion; ; is it not teaſonable to 
think, that this is owing” to the finer parts 
of the opium being abſorbed by the bibulous 
veins and carried to the heart, and thus 
brought into contact with the nerves of this 
W nn” compared with Ne o 9. 
Y siver opium, without e Gs 
Blood or being carried to the ſeveral parts of 
| the body, deſtroys the power of feeling in 
#r)ifnals arts: acting on the nerves to 
which'it is applied (c) (d „ it follows, that 
the nerves are the inſtruments of ſenſa- 
tion, or, at leaſt,” neceſſary to it. Nor is it 
ſufficient to deſtroy this concluſion, that 
there have been inſtances of animals endow- 
ed with feeling whoſe brains were ſo greatly 
diſeaſed, as to ſeem incapable of performing 
their functions. It is far from being ſafe to 
build theories in phyfic upon a ew mon- 
ſtrous appearances in nature. 

( It appears from No 4. and 5. com- 
; pared with No 4. 6, 8, 10 and 11. that de- 
collation and the deſtruction of the ſpinal 


marrow does not weaken or deſtroy the 
heart's 


brain and ſpinal marrew are 
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hearts motion in frbgs, near fo ſoon a6 opium 


injected into their ſtomach-and; guts. or ap- 


plied to the muſeles and bowels of the Wer 


e thorax! 10 91 11 | 3c gi IL 7 110 e163} 


( AuTyo' 20 ſolution of opium apphed 


to the opened chorus und abdomen of a frog 


ſpinal marrow „oon weakens Gr deſtreys che 
motien of ts heart; yer it does net pro- 
duce theſe effects {0 ſpeedily as when the 

re No 1. 
and 13. In che former caſe; "BE bf Gan 
only affect the heart 
in the latter, it not ae eee bet 
alſo exetts its powers upon the Brin ' bt 
nal matrow, and Whole netvous® Rem; 


* 


and ehe muſt f foduce ttiore fudden 
effects. 23 5. 20 02. — 18 21170 "had 


(i) Ir ap ars, bey 5 doubt, from the 
pteceeding experin Fo that the htart is not 
exempted from the powe er of hn as the 
learped Dr. Haller Has affirmed “, but has 
its motion deſtroyed by it, as Well e e ds 


FT 7 


and 5. compar 


* Att. Gotting. vol. H. p. 147 & 1 


after decollation und: the deſtrecue ef i 
its töpien influente' 
ther muleles, only not ſo fon! See NÞ 4. 


d with Ne 4; 6 8. NK 135 
Var. II. | Q q and 


” 
— w ²˙ r! Q Se Es . 


1 
4 
1 

2 
1 
j 
5 
f 
5 


1 

[ 

| - 
| 

* 

4 


Er ˙ ww . 1 1 


| trerhulous ee gonſiderably l 


the 4 Banner 2 While the h 
cles whoſe, communication, by means of the 


was intire, continue 
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and Ne nn. 15. &. 21262. compared” FIR 
Ne 37.84 19560-20600} 31977 0201 boot 
Ming ae chen Aeta the interco- 


ſtals on the right ſide of the ſſernum of the 


fog Ne aa: ontinued tb be agitated with a 
enger than 

the heart, and when the interdoſtal 8 
attached td · the ribs; were quite dead. But 


did not this happen becauſe, aſter ſeparting 


the /ternum from the ribs, and thus cutting 
off all . enen iy, gndighe 


cou ad be NG; Dare affected by the. pings 
WRC had; been, injected. into the cayity of 
ct and other. muſ- 


d ſpinal, marrow, 
be n to its 
actiqn ? R Aug Daoted 12800 Ti (x) 

1, (4). An Br. Lengrifh, has... obſerved, 
the diſtilled pater of laurel-leaves injected in- 
to the cavity of the abdamen; kills dogs ſooner 
than; When, it is taken into the ſtomach * ; | 
ſo Ne 21 and 23. compared with, N* 22. 
chen that hun inhede lin ne as 
bas: 9.0 great 


| * Phyfical 


nerves, z with the b «Fo - 


iments on brates, P. 64% - + + 


— 
* 


4 


= So . 4 rt TDD PF + + 


8 aud CD eee 1 4; 


ſuchꝭ ſpeedy, or powerful effectac;: as when, 
thrappdgte the cavity of the abtlomene,; An 

VI oompared With. Neno, be we. that u 
bolution of, opium applied to; the abdominal | 


cles, does notrkill frogs ſo ſoomas when 


all | the viſcera, of the lower belly are-Expaſed | 


. its action. 2 Gasen. A 411 &11 il #70108 
*(1),4 ALTHg' it ſeems, Probabl 1 | 


- compared, with Ne 24. chat ſa ſolution, of 6+ 


pium injected into t the yeins of dogs does not 
kill them ſo ſoon as. when thrown, into the 
cavity. j of the abdoipen, Et; this cannot be ger 


tainly concluded, linge the dgg. of. Ne 24: 


was much older ang above ten, tim 


| A api the other. 5 8 2816 910 bas 


(m) IT appears, that a A opium 


Og into the fert guts 57 4. dog. Fora 


Sb ef nd bob 


more. 1 than,” its . part, 0 
the brain; ſince the dogs. of, Ns. 21, and 22. 
not only loſt, the Oer of ,mation ſooner in 


their hinder legs than; im cheir fore ones, but 


alſo were, inſenfible of any pain in them, and 


pet, howl'd. ſtrongly, when, their cars n 


231 * WAY 


— 9 Fol FF 6's N S! 18 ap #4 


Parked 3 as 1 715 
1 41 N . "(A 


| 5 


60 a dee plus injected into " 
cavity of the abu me 


motion of their hinder limbs, by ſending 

any elvis to their muſcles; ene it 
coal? not produce theſe effects ſo inſtantane · 
ouſly, (N L. & 22.) Beſides, yen opium 
thrown intq the ſtamach and guts of + a frog 


after being deprived of its heart, deftroys 
the ſenſibility and moving power of its muſ- 


eles equally ſogn, as if the. animal had been 


intire (N- 9 plain,” that theſe ef. 


fects cannot he owing to. the finer parts of 
the opium being received into the blood, and 


by its means carried to the ſeyeral muſcles - 
and organs. 


(o) Nok' does A ſolution of u injected 
into the great guts or cavity of the abdomen 
in dogs produce its effects by tranſmitting 
through/ the neryes any ſubtile efffuvia to the 


ſpinal marrow ; otherways its operation could 


not have been ſo inſtaptaneous (Ne 21. 
& 22. ); nor could the ſpinal maro and 


its net ves have recovered their functions ſo 


ſoon, after the opium was evacuated 'by s 4 
ea W Ne . el 


— * | 


n or great guts of dogs, 
does not deſtroy the feeling and power of 


(2) ir 


8 OY &- T2. BB 
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Ir remains, therefore, thi 


feng the extremities anke of the 


parts to which it is applied, docs, by means 
brain and ſpinal -marrow,. deſtroy or prevent, 


through the whole nervous ſyſtem, .ith 2 03 | 


peration of that power: upon which depends 
ſenſation pra the bodies lade 
mals. Ent a 2 8115 653 


% Sine opium ate to abs lands 
ral muſcles of a frog, deprived of its brain 


and ſpinal marrow, does not deſtroy the mo- 
tion. of the heart ſo ſoon, as when it is ap- 
plied to the abdominal muſcles of a frog 
whoſe. brain and ſpinal - marrow are intire, 


(Ne 6. and 700, it follows, that the brain and 


ſpinal marrow, and conſequently the nerves 
derived from them, have a greater influence 
than any other part of the animal tens, 
upon the motion of the heart 18 15 

(r Orum does not only deſtroy tue 
moving power of the muſcles of animals by 
intercepting the influence of the brain and 


ſpinal - marrow, but alſo by unfitting the 


muſcular fibres themſelves, or the nervous 


power lodged in them for performing its of- 
"wy; "_ ways a ſolution of opium, when 


| "_—_ 


30 
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motion ſooner, or 


8 them. # 4 & $341 161 2 i / Ter 75 


the; muſcular, fibres, it is 
any Muvia or ſubtile parts ↄf the cpium ate 
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applied to the abdo Uſe, 

of a frog, would not put. a ſtop to the hearty 
indeed ſo ſoon, as decol- 
lation and the deſtruction of its ſpinal mat- 


row, (Neg. & 5. compared with Neg. 


&& 10.) . Opium therefore does not produce 


its effects, Jolech, or by. putting a ſtopæ to the 


function of the brain and ſpinal: marrow, 
but its influence reaches to the fibres of the 
muſcles themſelves, ' or to the exttemitics 
of the peryous Klamepts r in 

- WHEN 147 the al x) oxi 8 
to the nervous ſilaments which terminate in 
not meant, that 


tranſmitted to them (See +7, & 0 above), 
but that it deſtroys their, powers, by means 
of that ſympathy which they have, through 
the brain or ſpinal marrow, with the nerves 
to which the 0 is en A: 
plc 140k. lo selle od ig eg ge 
1 From the 1 experiments we e me 
15 that not. only the power of voluntat) 
motion in the muſcles, but alſo their irrita- 
tility or power of motion, when ſtimulated, 


erde een the, nerves, or is at leaſt.1m- 
mediately 


ii &s 


ee eds os 


- ad. wu — Pony” 2 8 — 9 *_ 
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midiately/ dependent on their influenoey. 
ſißce opium, which produces its effects, /olehj, - 
bys affecting the ; nervous ſyſtem (mn, 1 τç] 
q bade rey thoſe powers ſo ſuddenly. 
Fknow it has been lately argued by a cele- 
eee. t the irritability of the 
independent of the nerves, 

ved ah 1 mibfelas of animals preſerve mau 
power of moving when irritated for ſome 
time aſter the communication between them 
and the brain, by means of the nerves, is out 
of #5 But ſincela ſolution of»:opiam' applied 
to the abdominal muſcles! of frogs, merely - 
by its action on the nerves; puts a ſtop to 
the irritability or moving power of the heart; 
much ſooner than the deſtructiom of the biuin 
and ſpinal marrow (g); ist not reaſoriable 
to condlude, that the: tremulbus motions of 
irritated muſcles aftet their nerves are tied, 
proceed from the integrity of the nervous 
filaments below the ligature, ant the ner- 
vous power ſtill; remaining in them wi che 
muſcular fibres themſelves: : 
Tux tying or cutting of 4 bg 5 
e Mo! derivation of n now n 
i £1 4 {3x9 115 2640181 from 


5 


Ada Gotting, vol, ii. p. 134, c. Ns 
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from the brain to the parts to which it be. 
longs; but does not immetliately deſtroy the 
Fower or influence remaining in the nerve it. 
ſelf. Opium applied in ſufficient quantity t 
the ſenſible parts of animals; not only quick. 
and ſpinal marrow, and thus produces in the 
muſcles all the effects of a ligature on theit 
nerves, but alſo deſtroys the power of | every 
Fore puts a ſtop to the motion of the heart 
in frogs ſooner than eee * the 


on the hinder legs of a dag, by injec i £ wad 
lution of opium into the cavity of its abe 
(N? 22:); and the effects of the ſame ſolution 
injected into the ſtomach and guts of a frog 
deprived of its heart (Nꝰ a.), where no part 
of the opium could be conveyed to the muſ- 
| cles, nor be concebved to alter ther: nature 
of their gluten;; ſhew, that the irritabilig 
of the muſcles has not its ſeat in this glue, as 
ſome. have lately imuagined . But if the 
motions of irritated muſoles be owing to 2 
5 diſagreeable NR excited in them ot 
| their 


* AR. Count vol. ii i f. 154, OW” 


I 


the 
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rarefying the blood and comprefling the 
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their nerves, as we have elſewhere endea- 
voured to ſhew , tis eaſy to ſee that opium 
muſt, by deſtroying the ſenſibilitj of tho 
muſcles, of e ee alſo rm 1 8 
eee 405 

fu) In: animals which Havs: got; a lake 
doſe of opium, the veins,” eſpecially: thoſe of 


the membranes of the brain, are obſerved 


to be much ſwelled z whence it has been 
thought, that oium produces its effects in 
the bodies of animals, partly, at leaſt, by 


brain: but this diſtenſion of the veins ſeems 
to be no more than a conſequence of the ve- 
ry ſlow motion of the blood through the 
heart, on account of the en with 
which this organ is affected · . 5 
(v) Since opium ſoon puts a top bs the 
vital motions of EY which: . continue | 
"You, II... ieee ee arent wall 


* s Þ % ** 4 
4 84% 


Amy on the vital and öcher inivolintaty hooks of u- 
nimals, ſeft; ix. and Phyſiological Eſſays, p. 188, . '/ 

+ In frogs, into whoſe ſtomach and guts I had injected 
a ſolution of opium, I not only found the heart's auricle, 
but alfo the great veins leading to it, much diſtended” with 
blood, Vid. Eſſay on vital motions, &c. p. 37 1. and 
372. 1 
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in time of fleep with little or no diminution 
of their vigour; | ſince it often eaſes pain 
without bringing on ſleep, and ſince, by its 
topical action on the heart, it deſtroys the 
motion of this organ after all communication 
between it and the origin of the nerves is 
cut off * ;- it follows, that the effects of opium 
are not owing, as ſome have thought, to its 
producing ſleep : on the contrary, the ſleep 
which it occaſions, ſeems to be only a con- 
ſequence of its ae the eee of the 
Wy nervous ſyſtem, © + 
Tax other effects of e may b be alſo Jo 
duced from the ſame cauſe, particularly its 
reſtraining all evacuations that are owing to 
an unuſual irritation of the parts of the bo- 
dy, and at the ſame time promoting, thoſe 
natural ſecretions which have been diminiſh- 
ed or ſtopt by ſpaſmodie ſtrictures of the veſ- 
ſels, from ſome uncommon ſtimulus affecting 
them. | 
au, LASTLY, does not opium kill e 
by rendering their ſeveral organs wholly in- 
ſenſible of the firm, which are deſtined 
by nature to excite them i into action; whence 


Vid. No 12. 13. 17. 18, 19, & 20, above. 
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not only a ſtop is put to the periſtaltic mo- 


tion of the guts, and to the propulſion of 
the chyle n, but the fluids alſo! begin to 


ſtagnate firſt in the ſmaller and afterwards 


in the larger veſlels + ; while the heart be- 
co nh. leſs ſenſible of the * 
EY us 

ik „ To 9c 

3 which Dr. Auk Sth opened, 
after having given him three grains of opium, he obſer- 
ved ſcarce any periſtaltic, motion in the: guts: the io»; 
mach was much diſtended ; the Hlorus was ſhut, and the 
bread and milk, which the dog had taken with the opium 
about ten hours before, was indigeſted. There was no- 


thing like chyle in the duodenum, nor any lacteal veſſels 


to be ſeen in the meſentery. The bladder of urine and 
great guts were much filled, nor had the animal eva- 
cuated either urine or faces from the time he ſwallowed 
the opium. Impetum faciens Hippocrati dictum, p. 402. & 403. 
The learned Dr. Haller has alſo obſerved, that opium 
puts a ſtop to the periſtaltic motion of the guts in frogs 
and other animals, Act. Gotting. vol. ji. p. 154. 

+ This my worthy Collegue Dr. 4//on obſerved with a 
microſcope in frogs into whoſe ſtomach he had conveyed. 
a few drops of a ſolution of opium in water. Vid. Me- 
dical Eſſays, vol. v. part 1. art. xii, And indeed the 
great diſtenſion of the heart and its avuricle in frogs kill- 
ed with opium (Ne 5. compared with Ne 3. 6. & 10. above) 
indicates a more than ordinary reſiſtance to the blood's 
motion in the arteries, as well as a leſs degree of irrita- 
bility in the heart. Further, is not the ſlow, full pulſe, 


and dry parched mouth f in , who have got an over- 


doſe | 
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lus of the blood with which it is diſtended, 
contracts more feebly and at greater intervals, 
till at laſt it ceaſes from motion altogether ? 


ART. 


doſe of opium, owing, partly to the ſlower motion of the 
fuids in the ſmall arteries and ſecretory veſſels of the glands ? 
Tho' it muſt be confeſſed, that the dryneſs of the mouth 
may be in ſome meaſure owing to nn, ug 
. ae * the Pius 9 
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The 2 of a 1 8 05 FA 
Thigh, in a Letter to Dr. Joux RuTHER- 
FOORD, Preſident of the Royal College of 

_ Phyficians, and Profeſſor of Medicine in the 

Univerſity of Edinburgh; by James Mac- 

KENZIE, M. D. late "OP at Wor- 


eſter . 
oh FPrsb. 10. 1758. 
HE account which 1 gave you of a 
compleat luxation of the thigh re- 
« duced at the Worceſter Infirmary, I now 
*ſendin writing, agreeably to your requeſt, _ 
« I ſend you alſo Doctor Wall's Letter vouch- 
* ing this diſlocation ; and Mr. Yeferyss 
* narrative of the ſame caſe. If you Sink 
* any further proof neceſſary, there are ſtill 
* two Phyſicians and two Surgeons more, 
alive and well, who were preſent at the 
e reduction, and will bear witneſs (if requi- 
* red) to the truth of this accident, as well 
* 2s the two Gentlemen above named, and 
« myſelf, who am, Ce.“ 


„ 


35 WILLIAM 
7 March 6. 1755. 
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Irnzian Joxxs, a tall, robuſt, heal. 
thy Butcher, fifty ſix years old, was 


carried to the Morcgſter Infirmary on the 


ſeventeenth of Auguſt 1747, lame, and in 
grievous pain. His account of himſelf was, 
That he happened unfortunately, ſome hours 
before, to ride an unruly horſe, which ran 
away with him; and that, making an ef- 
fort to check him, juſt as he was galloping 
over a ſtone bridge, the animal reared himſelf 
upon his hinder feet; and immediately fell 


backward on his rider. The man was ſtun- 
ned with the fall; but the horſe quickly re- 
covered himſelf, and went off full ſpeed, 
dragging poor Jones after him, by his leg 


which was engaged in the ſtirrup. The 


horſe was ſoon providentially ſtopped, and 


the ian (ct at liberty, but unable to move 
his thigh, which he believed was broken. 


Tu Surgeon in waiting, (for four Phy- 


cians and three Surgeons gave their atten mw 
dance in rotation; namely, Doctors Attw 


Mackenzie, Cameron, and Mall; and Meſſ. 
Edwards, Ruſſel, and Jefferys) having tho- 


roughly FOG the ſituation and figure of 


the 


JJ I Dam A => , , . , — ud +, 73 , po pw 
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the parts diſabled and in pain, came to one 
of the Phyſicians, and told him, that the 
poor man's thigh was diſlocated; that the 
head of the bone was ſtruck quite out of 
the acetabulum, and lay fairly in the groin: 
The Phyſician having, in his younger days, 
attended Boerhagve (who, ſurely, underſtood 
phyſic and ſurgery as well as any man ever 
did), and knowing that, from the prodigious 
ſfrength of the ligaments, and depth of the 
ſocket in that articulation, this learned Profeſ- 
ſor was of opinion, that the thigh-bone was 
never diſlocated by external violence, but fre- 
quently broken near the head: which was the 
true reaſon, why ſuch accidents were ſeldom, 
or never, cured : the Phyfician, I ſay, perſua- 
ded, | that his preceptor was in the right, 
obſerved to the Surgeon, that there muſt be 
a miſtake ſomewhere, and that there was no 
inſtance on record, which could be depend- 
ed upon, of ſuch a luxation as he deſcribed: 
to which the Surgeon replied, © Sir,” if you 
« will not believe me, you will pounds Fame 
«© own eyes and fingers preſently. ; 

Tur novelty of the caſe broghhrt al the 
Phyſicians and Surgeons to the Infirmary, 
A nene Was fetched, and great. care ta: 
ken 


\ 
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ken, by a ſtrict inquiry into circumſtances, 
to ſatisfy all preſent, that the bone was not 


broken, but really and fairly diſlocated, 
There is no reaſoning againſt facts: the 
toes and knee were turned outwards, the 


diſabled limb was longer than the ſound, 
the hip- joint utterly inflexible, and the round 
large head of the bone lay obvious to the 


ſight and touch in the groin. 


Tux next inquiry was, how this dilloca- 


tion ſhould be reduced. All were called to 


conſultation ; not one of the Phyſicians or 
Surgeons had ever ſeen the caſe before. 


Some of the principal books' of modern ſur- 


gery were looked into; but one and all de- 


ſeribed' the reduction, and recommended 


extenſion in ſuch a general, languid, hear- 


ſay, manner, that it was plain they were as 


unpractiſed in the caſe, as the Gentlemen 
preſent: nor was any better ſucceſs to be 


8 from Gals * weißen, of reducing 
2 


Vid. Gat, in PER aa de attic. commentarior. 
lib, 4- aph. 24. 

And indeed the antients ſeem to have been e 
with luxations of the hip- joint only in children, or diſtem- 


pered bodies; | unleſs we ſhall except Paulus LEtineta, 
whoſe 
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tient to 4 ume. devs by the heels with bis 
head near the ground. b 808 22 
AFTER mature as ie a agreed; 
that, in caſe the uſual extenſion did not ſuc- 
ceed, the vis percuſſionts (which is well know. 
to increaſe the force to ſurpriſing degres 
by aceelerating the motion) thould' bo next be 
tried. In order to both, therefore, 
ded a large firon; üble, df a p roper len 155 


and height, which wwe en i Wich * * 
to the floor, and covered with fuck blankets 
and bolſters as we wanted; 3 4 1 plece of _ 


cloth alſo was laid aſpon' the blankets, u 


der the patient's back, of lehgtht cortctens 


to turn up between His thighs, and paſs ove 
his ſhoulders down to the floor; where both 


ends were ſecurely fixed, Wich a view to 


reſiſtor counteract the neceſſary extenſion. 


We provided alſo two towels of 'a conve- 


nient length and thickneſs ; öde of which, 


at Une middle, was: tied wh A 1 0 but 


hree 


12 


wWhoſe various methods of N in 1 caſe, $4.7 


real or ſuppoſed, ſpme of the moderns have copied, and 
| ſome have altered. | 


2 
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ſtrong men to hold. The other towel» was 
in the ame manner faſtened above the knee; 
and the double end given to three more; 


while the Surgeons ſtood: ready, one with 
bis hand on, the ball of the. diflecated bone 
to direct it. into the ſocket, one at the kn 
and another at. the foot to turn them io watde 
When all things were. ready, the exten- 
ſion Was, begun, in the common method, 
by, the tawel-men,; bu * they, exerted 
 their-utmoſt rength, ag head of chef bone 
Was nos moved in che leaſt, and their. effort 
ſerved only R, increaſe the poor man's tre 
kure to an ipta lerable degree. „ Ge dos 
bop iNDING.thus the extenſion. of no ſignl. 
fer 3 aid the patient's courage, reviving 
after ons reſpite. ;;, the, vis percuſſionis was 
as carried into execution after the follow- 
ing manner. The towel · men were directed 
to Hacken their. towels. ta a certain point, 


41 # 


fland with their feet firm, their arms ſtreight, 
and their bodjes .bending. a little forward; 
and, upon 50 certain fignal agreed on, were 
ordered to > pull | with a vehement and quick 
jerk, throwing themlelyes back with all their 
mi ight. 


„ ft 8 Lf : 5 0 © bs 413 „ . 
* 71 3 ? 7 ES 3447 154 T 21s "44 1 f 8 z 438 * * F 


f + n I. 4 
4 3 n 


; 1 4 8 „ . Si } p 
28 399700 ² 111... ̃ w $0 WET 


AFTER every thing was in good order, 
and the aſſiſtants appriſed of the nature and 
neceſſity of the operation which they were 
about to perform; the fignal agreed on was 
at laſt given. The towel-men palleèd in 3 
moment with a ſtrong and ſudden ſpring; 
the Surgeons performed their parts dexte- 
rouſly ; and inſtantly there was a loud craſh 
heard, which made one of the Phyſicians 
call out, Alas! the table is broken.” But 

at that very moment the patient, with a 
thundering voice, cried, It's in, it's in, it's 
in. And ſo it really was; for: we imme 
diately found the limb reſtored to its natural 
poſition, length, and fjexibility. = This pa- 
tient was put to bed; and, by à proper diet 
and care, recovered his former dee and 
could walk perfectly well in three weeks. 
One of the Phyſicians often met him after. 
wards on foot driving cattle, and always 
| aſked, How he did? To which his con- 

ſtant anſwer was, Very well, thank God and 

the Gentlemen. And he can now, upon oc 
caſion, walk twenty miles in a day, without 
fatigue or pain, tho the injured limb till re- 
mains near a quarter of an inch longer than 
* other. 
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Bene 66050 Poltions on e new 
rug the Catara#t,” by extrafting the Cr " 
ine Humour; by + gion > a on! 
in pears, "tO api 

F o 'reſtore loſt e ths : Fan 

1 of che moſt uſeful of all the ſenſes, 

and the couching of the cataract, would be 


one of the moſt vah i operations, could 


it always be done with ſafety; but the bad 
ſucceſs, and dreadful conſequences which 
often" attend it, have deterred” many good 


grey rere 10 enge wand the hands of em- 

1 have etch But fow' in "the "wy way, 
and thoſe with ſuch bad ſucceſs, that I was 
fully determined to operate no more on the 
eyes; nor did the ſucceſs of the new method 


performed by the ingenious M. Daviel, alter 


my reſolution for a conſiderable” time, till, 


at Ont: of ſome of ny beſt mate 
f 


# March 4 1756. 


Surgeons from performing this operation, 
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1 lockily at r 1 the 
Royal. Infirmary at Edinburgh; which Lets 
tracted in the following manner. 

Tat patient being ſeated in a chair, _ . 
an aſſiſtant at his back, to ſupport his head. 
and keep up his eye · lid, as in the old op- 
tation, the operator may ſtand or e 
chair, as he finds moſt convenient. 

Hz ſhould keep down the i 
with- two fingers of the one hand, while with 
the other, he takes the ſmall knife A Plaue 
VII. Fg. 3.) with which he pierces the trani- 
parent cornea at the external angle of the 
eye, near to where the cornea joins. with the 
ſilerotica, taking great care not to Wound 
the iris. Run the knife in a horizontal di- 
tection acroſs; the anterior lee | 
bring it out about the , ſame: diſtance from 
the white of the eye, as where it entered; 
then cut that part of the cornea vrhich lies 
below the two orifices, as much in the form 
of a creſcent as poſſible, this make: 4 
ciſion larger, and keeps the cicatrice more 
off the fight; lift up the flap of the cut 
cornea with the ſcoop B (Fig. 4.) or any other 
conyenient inſtrument; introduce at the 


. oo! 
© » 
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Ng. 5. 50 What: the ern, to thin hs 2 
of the cryſtalline lens, that the latter may 
come the more eaſily out. A ſmall aper- 
ture generally ſerves this purpoſe; if the 
lens: is of a ſirm conſiſtence, it often ſticks 
to the point of the needle, ſo that when the 
inſtrument is. withdrawn the cryſtalline com 


along with it; if it does not, a very gentle 
pteſſure upon the eye forces it out. The 


operation may be frequently performed with 


the knife alone, the capſula of the cryſtal- 
| line being ſometimes ſo'thin, that, after the 
cornea is cat, a ſmall e on an = 


makes the Jens come away. 
Tuis method of operating ho 9 the 
ee that practiſed by M. Daviel, which 


you'll find at large in the Memoirs of the A- 


cademy of Surgery, vol. ii. p. 337. I have 
followed the example of the famous Mr. 


| Sharp, and ſhunved the great multiplicity of 


inſtruments M. Daviel makes uſe of, which 


renders this operation ee inde tedi- 


ous, and leſs dangerous. 


. I ſhall next mention the ſucceſs 5 th 


operation in the. dy wn performed. 
F 


I. RogRRT Sanaa aged about. 30 years, 
was admitted into the en ee with 
a cataract in both eyes. 9 8 r 

| operand. ca on the lelt 8 23d of 
July 1755. „00 W 26 ligug An 

As ſoon as I ok * the knife into 1 js 
anterior chamber, he turned his eyes ſo much 
upwards, that the cornea was quite out of 
light; I waited till the eye returned to its 
ſormer poſition, when 1. found tlie p point of 
the inſtrument in the irt, whi 
jd 2 diſengaged, and finiſned the operation r 
e vrhout any other accident. 
« i [expetied a great inflammationi from the 
2 iris being. touched. but was agretably Giſap- 
e pointed, finding the man recover with little 
h pain, no e and the inflammation! incon- : 
„derbe. ni 19 Aisch OR an 
' Aout ct — after the' operatio 
r. be could diſtinguiſn colours; and large wi | 
jects tolerably well; but could not bear 
1 light. His eye continued "Weak © and | 
vatery for about three” weeks 4#ore; "When | 
he could eaſily ſee a pin in'the ſleebe of his 
oun coat; his eye was clear, but the pupil 
not quite round, which in 
1 Aids hurt. bo4iiabs gw AH 
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2.— — itted into the 
Royal ain about the middle of Septen. 
ber, with a catara in the one me and the 
Cornea” of the other quite opaqu. 
Tux pupil of the cataracted eye was con- 
tracted to above the ſize 1 e e mo head, 
but quite immoveablee. 

- He was viſited: by hone MFR in 
Vary vrho were of opinion, that the diſ- 
eaſe was incurable, and that the bottom of 
eee as well as re cog 
lige lente . . Mb begun yi 


* 


8 


I propoſed wring abe ned opera „ 1. 


fore he ſheuld be: diſmiſſed in nee to 
which they very readily conſented, 
1 éperformed it without any aeckdebe; and 
the man recoyered in a few days, without 
any fever, pain, or inflammation. He was 
diſmiſſed the houſe about a fortnight after 
the operation, when his eye was quite clcar, 
but the pupil ſtill immoveable; and he could 
only perceive. a glimmeting of light, which 
is more than was expected from the ap- 
> pearance of Mae: Pupil en ths! _ 
tion, ** e s 
3. U Jovi brig monk hinge 40 


years, was admitted 1 into the * 1 
wi 


Ne 
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aract in boch eyes, which! bad 
nog of the milley appearance. en 
I operated on both eyes the 28thie of Sep- 
tember 1755, and nothing extraordinary oe 
curred during the operation; only, u 
dividing the capſula of the eryſtalli 
of milky liquor came out, and eile wü 
of a dark- brown colour. He had à very 
ſpeedy recovery; ſix days after the operation, 
I uncovered his eye; he was capable of diſ- 
tinguiſhing colours. 1 looked again into his 


eyes on the -13th day, When 1 found: his 


fight ſtill better, and his eyes more able to 
look at _ ho "without: eee 
ing. CCC [BD en 
Hr wn A miſ the houſe the-a6th; of: 
November, when he mad read ; en * 


ntſſiſtance o glaſſes: e 2 [57 Sit} 5 


5. RoBERT LAuxis; bei . 
ready mentioned, had the operation perform 
ed on the right eye the 12th of OZober, 
when nothing extraordinary happened ; he 


had a very good recovery} with ſcarce; any: 


pain or inflammation 5 he was diſmiſſed from 
the houſe the i th of November; when he 


law very diſtinctly with both 1 . 
Vor, IL e r ellas 21 . Nouns 
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6. AGnts BARROWMAN,; aged about 30 
years, was admitted into the Royal Infir- 
mary, with cataracts in both eyes. 
I operated on the left As tho Then of 
October 1755. 0 
Tux ſpace enen 1805 ande at rai- 
ſed up, was ſo ſmall, that I could with dif- 
ficulty ſee all the cornea, which, in this a 
tient, was remarkably-flat. 
As ſoon as I had paſſed the Ante it into the 
anterior chamber, ſhe was ſeized with a fit 
of coughing, which obliged me to cut the 
cornea in a very great hurry. The opening 
in the corma was but ſmall, which gave me 
more difficulty in extracting the cryſtalline, 
than I had in any of the former. 
NorwirnsrAN DING this unlucky acci- 
dent, the had a tolerably good recovery; her 
eye was pained, and ſomewhat inflamed, for 
ſometime after the operation, but never vio- 
lently. She was: diſmiſſed the houſe about 
ſix weeks after the operation, e then 
able to diſtinguiſh very ſmall objects. 
N. B. Sour eyes are more proper for this 
operation than others; the larger the eye, 
and the more convex the cornea, the opera- 
tion will be the eaſier, This woman had a 
remarkably 
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remarkably bad eye in this reſpect; it was 
ſmall, the cornea _ and the diſtance Bel 


tween the eye-lids;' when open, f was very | 


little: perhaps this Jpeculum oculi vyduld be 
of uſe to help all theſe faults while the cornea 


zs cutting, but no longer; for fear of prefſing 
out the vitreous humour. 


THERE was nothing particular in cehicedg 
ment of theſe patients after the operation; ; 
it conſiſted chiefly in blooding, ſpare diet, 


now and then a gentle laxative, and cloths 


dipt in vinegar and water applied frequently 
to the eyes; they were not confined to their 
beds above a day or na and n none of chem 
required fomentations. i 
Ido not pretend, BG above cies) | to 
make a compariſon betwixt the ſucceſs: of 
couching, and the new method; this requires 
more caſes than I have had occafion to ſee, * 
AccoRDING to the trials made by ſome of 
the French Surgeons, which you'll find m the 
Memoirs of the Academy of Surgery, vol. ii. 
5p. 578. the couching was the moſt ſucceſsful, 
Mx. Morand couched ſix patients. 
3 of them ſaw diſtinctly. 
3 of the cataracts roſe again. 
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M. 12 Faye extracted * cataracts in «the 
now Wa. 


of the ee for Jiftinaly... 3 


2'of them ſaw leſs diſtinly. 
# ben were quite blind. 
. Peyet extracted ſeven cataracts . 


new method. 


2 of his patients favs diſney, 
2 of them leſs diſtintly. 
1 could diſtinguiſh light. 


| 2 of them were quite blind. 


Wx I to judge from my own experience 
in both operations, the new method cortain- 
ly claims the preference; ſince I have only 
operated upon fix cataracts, and all of them 


have ſucceeded, tho ome were not very 0. 


miſingg, 
This, 1 hope, will ſs has. to wake 


further trials and i impmemenn in my ape. 
ration, | 
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4 Hernia Go as Opiate beg 1 
into tbe Scrotum; Tho Lavang4 
FOE Mos aer at. eee e 118 
| Deni!!! VET 
— at man, pon above 28, of. a very 
{ A thin habit of body, and naturally of 
a healthy conſtitution, . was ſeized with a 
pain and uneaſineſs about the region of the 
ſtomach; for Which complaints, 1 without 
any regular advice) he took a vomit, -which 
operated in the uſual manner, but without 
alleviating his former uneaſineſs. In the 
evening of that day, about ſix hours afteo 
the operation of the vomit; he was ſeized 
with ſharp pains over all his belly, for which, 
by the advice of a Phyſician, he was ordered 
an emollient clyſter, and an anodyne at bed- 
time. The clyſter operated gently, and he 
paſſed the night pretty free of pain, till to- 
wards morning that the. pain returned more 
violent; than ever ; particularly in the left 
ſide of the umbilical, tron and in the left 
effort 5 teſtiels, 


”» Pebruary 5. 1755. 
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teſticle. I was called to viſit him that fore- 
noon, and upon examination found a ſcro- 


tal hernia on the left fide, about the ſize of a 


large fiſt, extremely hard over all its ſur- 
face, and very painful on the lighteſt touch: 
He had a hard frequent pulſe, intenſe thirſt, 
and all the other ſymptoms of inflammation, 
He was immediately blooded to a conſider- 
able quantity, warm ſtupes wrung out of an 
emollient decoction were alternately applied 
upon his ſcrotum” and belly, and an emol- 
lient purgative clyſter was injected. The 
application of the warm ſtupes gave him ſome 
ſmall relief, and he imagined the parts were 
| ſofter ; but, upon uſing the taxis, the pain 
was intolerable, and it was in vain to endea- 
vour to reduce the hernia. He continued in 
this ſtate till the evening, when his fever 


_ demanded a ſecond blooding, which was ac- 
eordingly performed; another ſtimulating 


clyſter was thrown up, and ſoon after he 
had two or three copious dejections of in- 
durated faces, The operation of the clyſter 
gave him ſome eaſe; but the ſtate of the 


hernia was not in the leaſt altered. He con- 


tinued reſtleſs and much pained all night, 
and in the morning he drank the decoct. ta- 
muaarindor. 
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marindor. cum dupl. ſennæ, which gave him ſes, 
veral looſe ſtools throughout the day, the, 
bernia nne a8 Ada ! a ne q 
merly. 4-10.93 395 28 1 


Fo 


He would nat 3 Ya Aka a operat D 


? 25 


of the bubouocele per formed, and in the even- 


ing his pulſe became feeble; he had fre- 
quent returns of a fingultus,.. and died next 
morning. It may be neceſſary to mention, 
that ſoon after the vomit. he cried out, that 
ſomething was tearing his ſtomach and guts · 
towards the bottom of his belly. ni batobeo 
 DurinGhis illneſs I was much perplexed 
about the nature of the hernia, As the cly- 
ſters and ptiſan had operated very naturally, 
could not imagine that it was any por- 
tion of the inteſtines; and as he was of a 
remarkably thin habit of body, I could 
ſcarcely imagine that is was the onen 
um; however, as his friends gave me the 
liberty of examining the body, my doubts. 
and ſcruples were ſoon ſatisfied, 1 firſt look 


ed the ſtate -of the abdomen, where the fol- 


lowing appearances were very obyious. The, 
ementum fallen down, greatly. ſtretched, and, 
ſo tenſe, that one ſhould have imagined it 
would have broke. The ſtomach much. dic. 


tended 
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tended with air, the great curvature of it 
| much lower down than its natural ſituation; 
| the greatarch'of the colon quite out of its place, 
and lying as low as the middle of the ſmall 
guts; the jeyunum and ileum conſiderably i in- 
flamed and much diſtended with air, and 
the meſenteric veſſels much more turgid 
than uſual. Theſe were the principal things 
| to be obſerved in the abdomen. Upon ma- 
4 king an incifion through the teguments of 
= the ferotum, (in the ſame direction as is 
ordered in the operation for the Bubono- 
cel) I ſoon diſcovered the hernial fac, 
which was very thin, tenſe, and rigid; 
and, upon laying the fac open, there was 
nothing to be found but the omentum, 
which was compleatly mortified as high as 
the ring of the muſcle. Upon dilating 
the ring itſelf, 'I found a convolution of. 
the ileum ſticking in the very mouth of the 
opening, but the one half of the tranſverſe 
diameter of the canal was only engaged, 
and that part of it which was ſtrangulated 
was in a mortified ſtate. The remaining 
part of the gut betwixt at and the ca- 
tut coli was much ſmaller than uſual, con- 
Oy inflamed, and contained a little 
* 


hole or perforation. The teſticle appeare 
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putrid viſcid chyle. Upon taking out the 


omentum, I found a reſiſtance towards the 


lower part of the ſcrotum, which I imagined 
was owing to ſome desen z but, upon u- 
ſing a very gentle force, it was caſily ex- 


tracted, and plainly came out of the tunica va- 


ginalis teſtis, in which there was a pretty lat 


to he quite ſound. That portion of the 0+ 


nentum which was contained in the n 


* 


weighed fix unc and Wan af: ii a8 
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4 Chill brought forth at\a Rent of the Beth a. 
55 Fs. Oe oy V 1 


4 


INOS Wald Ah. FLA rand Cab 37s b 

N April 17g, Ele Grun, in the pariſt 
1 of Moy, being with child, "took her a- 
bour: pains.¶ After they had continued three 
days with the child in the birth, two cracks; 
as if the raftots of the houſe had broke, 
were heard about the ſick wife, and her bel- 
ly was rent from near the navel, with a 
ſquaint downwards and to the left ſide, to 
near the ſhare-bone. At this rent the child 
came into the world, the after-burthen was 
brought away, and the intrails were ſeen. ., 
Tax rent was cured without any other ap- 
plication, than that of butter mixed with 
white ſugar, and its ſcar was only as the 
ſcratch of a big pin. 1 
Turesx facts are atteſted by the judicial 
oaths of Anna Kennedy a midwife, and Mary 
Ogilvie a neighbour, who were preſent when 
the rent was made and the child came out 
of it; of Margaret Dallas, who aſſiſted to 


bring 


* May 1. 1755. 
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bring away the after- burthen; of Robert 
Smith who ſaw the rent, and intrails. imme-, 
diately after this ;, and of Tfobel Tarrel, who, 
afterwards examined the ſcar: taken and. 
ſubſcribed by James Macqueen. younger of | 
Corribrough, Bailie to the Laird of Mackintoſt, 
at Moyball, November 22. 1 738; of which 
the original ſubſcribed copies are kept by the | 
Secretaries of the. Philoſophical Society. of 
Edinburgh. | 


* 
*, 


A Child eſcaping at 4 Rent of the Wamb in- 
to the Abdomen; by ALEXANDER MonRo, 
Fenior, NM. D. &S 38 A. ; 


IN March 1744, 5 was deſired by Mr. 
- Ramſay Surgeon here, to. witneſs the exa- 
- mination of the body of a woman who died 
in child-labour without being delivered. The 
account given me of this woman was, that 
ſhe was about 35 years of age, and had born 
two dead children, and a living one: Being at 
her full reckoning, her pains had begun on 
Tueſday morning, and continned in a natural 
way, the child ee towards the birth, 
e og 
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and ſome of the waters coming away all that 


day and Wedneſday, till Wedneſday evening, 
when ſitting in a chair in labour, ſhe gave. 


a ſudden ſpring from the chair, complaining 
of violent pain in her belly. The child ne- 
yer was felt afterwards by thoſe who attempt- 


ed to aſſiſt her delivery. She conſtantly 


complained of violent pain in her belly, with 
her ſenſes and judgment intire, till Friday 


morning, when ſhe died. On Saturday her 


body was opened. 


AFTER cleaning away with ſpunges a con- 


ſiderable quantity of blood floating in the 
abdomen, we ſaw a ripe child and its ſecun- 


dines lying in the lower part of it, a little to 
the right fide. The child , placenta, and um- 
bilical rope were intire, and the membranes 
were as uſual after birth, The woman's u/- 
rus had its fundus raiſed as high as the navel, 
with its ſubſtance ſoft and ſpongy as is com- 
mon in pregnants, nothing preternatural 
appearing in its fore-ſide; but when the 
Jundus was turned down and forwards to- 
wards the ofa pubis, a large rent four inches 
long was ſeen towards the neck of the womb; 
which being again put into its natural ſitua- 
tion, wy opened its whole length, in the 


nes 
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middle of its forepart, when we had a bet- 


ter view of the rent, extending from very 
near the os uteri u pwards, à little obliquely: 
to the right fide. The os uteri was then ve- 
ry little open. The cerviæ which i is diſtin- 
guiſhable plainly from the fundus in 4 woman 
not with child, was here extended into the 
fame common ſac with it. The inner ſurface 
of the womb was all ſmooth, ſeeming to b 
covered with a fine villous membrane. From 
the larger ſize of the ſinuſes at the back and 
upper part of the womb, I judged the pla- 
centa to have been b n theres 


af a 
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» Womb, with Twins ; | by STEenen: Fer, 
+ Surgeon in -Uirechone . 5 


TN nene 1747, 1 8 Was 5 to :e 
1. Saltbouſe, mother of ſeveral children, 
than, according to her reckoning, in the 


firſt week of the eighth month of her preg - 
nancy. She had obſerved her belly increa- 


ſing in bulk very faſt during the preceeding 
month, and particularly in the two laſt weeks, 


in every day of which a ſenſible difference 


was ſaid to have been obſerved. At my firſt 
viſit her abdomen appeared to me much more 
diſtended than ever I had ſeen in a wo- 
man with child, eſpecially from the navel 
to the upper part of the epigaſtric region, 
where it was more tenſe than towards the 
ofſa pubis, and the moſt . ſtretched part had 
little ſenſe of feeling. Her pulſe was high 


and 825 her breathing was difficult, her 


face 
is 8 6. 1755. 


0 


face was cadaverous, and ſlie had conti- 
nued unnatural , labour- pain 8, with much 
thirſt and little urine. Thie ot tinca was 


2 little opened, but without any forming 
of water chat could be felt I ordered 


dyſters and an pe 8 which WANG 
ner Pals it quietly/175 25! (199190 a 4 nl 


NexT day the pains were more natu- 


ral, and ſhe was tolerably eaſy. In the 


evening, the took an opiate with two 


ſcruples of pulv. ad partum, after which, 


there were intervals between her pains; 
but at four in the morning, ſhe became 


delirious, and appeared like one who had 
not an hour to live. On taking rich hot 


negus, theſe ſymptoms went off; and then 


having felt a child's head floating in wa- 


ter, I broke the membranes, and brought 
away two male children, who were ſcarce. 
half the/ fize of children born at the u- 
ſual time. One of them was dead, ſwell'd 


and livid ; the other lived 64 hours, but 
without taking food, or making any diſ- 
charge by ſtool or urine.- The quantity 
of water voided in this delivery was com- 
puted by all preſent not leſs than fix wine 
gallons, 48 or 50 lib. 
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She had ſtrengthening, cor. 


after her A the appears. 


Yd 


My patient's belly ſubGding to 
dimenſions, was ſw 
ter the after-burthen was 


with a pr 
ow, on the 12th. day 
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a e. ff voice Cults? in 4 n. 

mentary Canal; by ALEXANDER Monro 
e M. D. F. R. §. and Profeſſor of 

ey m bd Uni ent) 55 n een, 4 


oj 


: 3 : 2 29 


HE is of hiſtories of 775 > 


1 concretions in the alitnentary canal 
is bord great, but that your” collection 
might, in my opimon, admit af ſome few, 
eſpecially if there is a variety in hem 

Hit. 1. A healthy boy, abowt#welve:year 


borygmi and vomiting, had ſuch an effect, 
that his parents afferted, he was ſearce of ſo 
large ſtature after fix years of his diſeaſe as 
he was at the beginning of it. Vomits, 
purges, vermifuges, attenuants, and a vari- 
ety of other medicines had been given © 5 
that time without any benefit. 


His father, one of the town-officers or 


ſerjeants, having then aſked my worthy friend 
Vor. II. „ oh - | and 


February 6, 1755. 


- ” 
OY 


age, began to complain of collie pains} | 
which increafing with frequent gripes, Bora 


22 care WIS 22 
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and collegue Dr. Plummer's advice, he deſi- 
red my aſſiſtance. We were told by the lad, 
who was greatly emaciated and very weak, 
that ſome years paſt he had not had the vo- 
miting, but found a hard painful tumor above 
the left groin, which ſometimes ſhifted place 
a little, where he fancied often he felt ſome- 
thing like the ſtriking of two hard bodies on 
each other. He had been of late much fa- 
tigued with fengſinus. Sometimes he had 
no excretion of fæces for ſeveral days, and 
often he could ſcarce make any water, and 
that only in drops. During two days before 
our viſit, the Zeneſmus was conſtant, and he 
felt ſomething hard within the recium near 
to the anus, which he and ſeveral/others had 
endeavoured | in vain fo bris 8 aer with! their 
= fingers. & 099 
4H ON extragting this nos, with: a 5 5 
e ſuch as is uſed for extracting ſtones 
from the bladder, he was much eaſier than 
he had been of a conſiderable time. Next 
| day, he paſſed two other balls, and on each of 
=_ the twofollowing days, a ball, which he could 
| not force out at the anus, was extracted with 
| the forceps, After this, he had no uneaſi- 
; | neſs, 
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neſs, and W became a heal OY Foun $ 
man. 

Tur W of theſe five bells which was 
the firſt extracted, is five inches in circum- 
ference and ſomething globular, but with 
ſeveral prominences and flat ſarfaces. Moſt 
of the flat parts had a ſmooth ſhining tar- 
tarous thin coat, the reſt of it was more 
rough and of a ſpongy appearance. The two 
laſt brought away, are leſs in. bulk, and with- 
out ſo much tartarous cruſt. The two ſmall 
ones are all covered over with the ſhining tar- 
tarous.cruſt, which in ſeveral places is pret- 
tily variegated with different ſhades of an 
aſhy colour. One of them has ſome reſem- 
blance in its ſhape to the ſhell of a tortoiſe. 


| The other or ſmalleſt may be compared to 


two pyramids joined by a common baſe. 
Tur ſecond in fize and the ſmalleſt are cut 
thro' near to the middle, where there is a 
ſmall flat bone, that probably has been the 
the nucleus about which theſe balls were 
formed, tho' they are not of the Rage | 
ſhape. Es 
Wr were informed by the parents, that 


they had often chid their ſon for ſwallowing 


the ſmall bones of ſheep and lambs feet, the 
ſinewy 
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finewy parts of which, when boil'd, the fa, 
mily frequently took for food. 

Hi. 2. A man who had been long * tor- 
tured with a painful hard ſwelling in his 
belly a little above the right groin, which 
frequently cauſed vomiting and diarrbaa, 


tho at other times he was very coſtive, aſł- 


ed my advice, when he was very weak and 
emaciated. The ſcat of this tumor, the kind 


ol feel it had thro the containing parts, and 


its tumbling,” as the patient ſaid, from one 
place to another, when he changed poſtures, 
made me ſuſpect a concretion to be ien in 
the great ſac of the cC iL. 

Is hope to puſh it forwards in the Aa I 


cauſed his great guts to be filled with whey 


injected by the anus, and then directed him- 


ſelf and aſſiſtants to preſs repeatedly the - 
mor upwards. This manæuure being ſeveral 
times renewed without fucceſs, I preſcribed 


a briſk. purgative, and ordered the injections 
with the preſſure to be repeated as. ſoon as 
the cathartic began to operate. But this 
and ſeyeral other ſuch 88 80 failing, my 
patient died. 


Having F 3 5 examine 3 
jecture proved to be right ; ſot 


body, * cor 


in 


an OA „ Y#= wad > _ was 


—_ -. em. _—— 8 


FUR. N bn 0p DN nh I LE. * 


CAL; ann LITERARY. 349 


_ __ coli there was a ball of more 
than ſeven inches circumference, with a de- 
preſſion at oppoſite ends. The inteſtine had 


contracted ſo much at the fide of the ball neut 


to the cavity of the colan, that I could not 
force it thro the aperture there, but Was 
obliged to cut the l in OI it was OT 
to take ĩt out. 54 

Tux ball had no tartarous oath on its fark 
ice, and when it was cut thro', its nucleus 


was a chalky or limy ſubſtance about the _ | 


of a common pea, » 


Hiſt. 3. Ds. Fobn Steuenſon PhyGician gave 5 


me a concretion ſix inches in circumference, 
the nucleus of Which is a plumſtone, taken 
out of the inteſtines of a boy of ſive years old. 
Tho' the ſtone had been ſwallowed long be- 


fore che boy's death, the kernel of it was 


freſh when the ſtone was taken from the 
middle of the ball. A clyſter had brought 


away ſeveral other plumſtones from this boy 


ſome months after the e had Nn 
eat. | 

H ip. 4. Ds. ts alſo. gave me ano» 
ther ſuch . concretion, which has four. flat. 
ſides with ſeveral depreſſions in them, mea- 


ſuring about * inches in circumference, 
formed 


Ow" ORs ad Rs rene. 
£ - * 1 
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formed alſo on a burnet plumſtone, which 
he took out of the inteſtine of a girl. 
Hit. 5. From the ſame Gentleman I like- 
ways had a third concretion pretty like to, 
but a little larger than, the one deſcribed and 
painted by Dr. Simſon in Med. Ef. vol. i. 
art. 32. which, with three ſuch others, he 


took out of the inteſtines of another patient. 


Each of them had a ſmall ſtone in the mid- 
dle, the patient having formerly ſwallowed 


ſmall ſtones and pebbles, for what he os | 


a colic in his ſtomach. * 

Tux Dr. tells me, that all theſe wb pa- 
tients waſted, without being ſick or loſing 
their appetite. They were fond of fleſh for 
food, and were averſe to ſlops. They ſeldom 
were free of borborygmi, which made the 
abdomen to change almoſt conſtantly its ap- 
pearance, the parts of it riſing and ſinking 
as the air went from one place to another. 

Hift. 6. In a ball of this kind eight inches 


one way and ſix the other, taken from a 


Gentleman's inteſtines, whoſe hiſtory I do 
not know, the nucleus is a little round piece 
of wood about the ſize of a common hazle 


Noe 


U » ² Ä * a 
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Nox of the balls mentioned in theſe 

four laſt hiſtories have any tartarous cruſt, 
but they and all the other cut ones have the 
appearance of being compoſed of firata 
ſurrounding the nucleus, their colour dif- 
fering in ſhades from a dark ruſty to a pale 
aſhy colour. Their ſubſtance, except where 
there is tartarous cruſt, reſembles a fine hat 
or chamois- leather when cut. | 

Hz. 7. In the collection of curioſities 
kept by the Surgeons of this place, there 
is a ball taken out of the ſtomach of 
a horſe, which is nearly ſpherical, and 
nineteen inches in circumference. Its 
ſurface has ſomething of the mulberry 
form, being compoſed of a great number 
of hemiſpherical knobs, about a quarter 
of an inch diameter contiguous to each 
other. Their outward ſhell looks like a 
thin cruſt of ſandy clay; but within this 
the ſubſtance has the ſame matted appear- 
ance as the human concretions have. 

HP. 8. Bal Ls are alſo frequently form- 
ed in the ſtomachs of cows. Three of 
them which were given to me, are al- 
moſt exact ſpheres of a black colour, com- 

poſed 


tartarous cruſt 
ut” g of an inch th 
chere is nothing bu 
compactly together. 
mference of the largeſt is 
inches; of the ſecond, 6; and that of the 
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Remarks on | Prodldeiie: ach eee 
Inflammation, and Volvulus of the Inte- 
Never 37 of} ALEXANDER | 1 bog 97 
N. * * Faige ee e og 


JN 1 


T r Kool more or 5 of this" ide ef 
11 the reffum is generally thruſt out be 
yond the verge of che am, which afcends 
when the preſſure of the diaphragm and ab- 
dominal miſcles ceaſes. If the prottüded | 
inteſtine is not then retracted, it is ſqueezed 
by the : ſphintter ani, ſothat the return of li- 
quors from the part of it which is beyond 
this ſtricture, muſt be rendered difficult 3 
on which account, this part ſwells, becomes 
of a colour more red than natural; and 4 
larger than ordinary quantity of ſlime flows 
from the ends of the veſſels that open on its 
inverted villous ſurface. This ſtate is called 
procidentia ani; a diſeaſe, to which chil- 
dren, old people; thoſe weakened by diſeaſes, 
or ſuch as are ER i wy teneſmus, from 
Volt H. 7 1 Whatever 
0 February 6. 1755, N | 
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whatever irritating ule, are more ſubject 
than others. 

Tux ſpeedy, reduction of the inverted pro- 
truded part of the inteſtine, is the effectual 


| cure; nor ſhould-time. be.loſt, as is often ad- 


viſed, in tryipg to;diminiſh the ſwelling by 
warm fomentations and poultices, which re- 


| lax the veſſels, and rarify. the, liquors, and 


therefore produce an effect very different 
from what they are 3 to have. If 


— — 1 7 5 incifions, may, be en 10 
its ſurface, by which. part of the ſlime and 
blood contained i in the cellular memhranes, 
may be ſqueezed out, to diminiſh. its volume | 


and thus to make it capable of informing. a- 


pun. within. the body. J Ren 091 
Tur practice of the nur ſes and is nd 
women, in making the reduction of a pro- 
cidentia, is very faulty. They apply a warm 
cloth to the protruded part of the gut, and 
preſſing on it, endeavour to thruſt it all up 
at once. Before the inteſtine ſwells, this o- 
peration ſometimes ſuccceds with children 
whoſe ſphinfer is weak. But dry cloths or 
fingers are liable to adhere to the villous coat 
| „ wot and 


was © 
* 


9323 
* 
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and give great pain in taking them off. The 
cloths or fingers applied here ought always 
to be beſmeared with oil, : unſalted butten 
or axunge, to prevent. this adheſion. The 
great, that it is impoſſible to make it all;paſs 


at once thro' tlie ſbindter, and a ſruitleſs at- 


tempt of reduction generally increaſes: the 


by preſſing a ſmall part of the ſides OE - 


orifice, with a greaſy finger, ad when that 


part is thruſt within the orifice; another fin 


ger is applied to what is then the verge off 
the orifice to puſh it upwards; while the firſt 
applied finger is withdrawn: by ſuck an al- 
ter nate ſucceſſion of two fingers, the whole 
may be introduced in moſt caſes without in- 

ciſions, ſo that this diſeaſe is ſeldom fatal; 
and for that reaſon, the patient is generally tod 


much neglected after the reduction is made, 
which is ſometimes nn with bad con- 


en „ rf part an OST 4TH 
Ix, after the edloctions th part cotitiniss 

to be pained and the patient's pulſe is quick; 

blood- letting, and a low cooling dict, are ne- 


ceſſary to prevent inflammation and its conſe- 
quences. In all caſes, too much coſtiveneſs 


and 


: 
| 
| 
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and its. contrary a diarrhæa, eſpecially with | 
tenefmus, are equally ia be guarded againſt/; 


ſeeing a return of the prucidentia may be cau- 


are to be braced by ſtrengthening topical me- 
dicines. In the aſttingente commonly pre- 
ſcribed, I can have no confidence; their ef- 


fect goes no deeper than the ſkin; but ſti- 


mulants, ſuch as ardent ſpitits or tinctures of 


the aromatic reſins made with them, give 


a ſpring to all the parts, and excite a glow- 
ing heat whenever they are applied, ſo as to 
touch any part of the extremity of the gut, 


which they can always be made to do. 
I have ſaid, that this diſeaſe, the prociden- 
tia ani, is ſeldom fatal; and the rag fu 
of the prolapſed part of the inteſtine; into 
the body, is generally regarded as a cure of 


it; but that this is not true, when the 


doubling of the inteſtine is high up, will ap- 


pear, from the following hiſtory. . 
A large-fized ſtrong healthy he: A year 
and an half old, after a diarrbæa of ſome 


days, with tene/mus,, was obſerved to have a 
procidentia ani, which was treated two days by 


the women who attended him; after which, 


Mo, e Drummond, Surgeon in this place, 


Was 


JJ d enERSs one @ED 


PHYSICAL aw» LITERARY; 357 


was: called to his aſſiſtance. He reduced the 
procidentia frequently; but it ſoon returned, 
which ande him W 1 e 15 con- 
ſultedſ . 

Tu ien inteſtine ue out- [Goa 
aches from the anus, without being much 
ſwelled or of a deep red colour, and the child 
ſeemed to have no other diſeaſe, Mr. Drums: 
nord molt eaſily introduced all the tumor in- 
to the body; hut ſoon after it was puſhed out 
again, upon the child's having à deſire to 


ſtool, notwithſtanding a ſervant's keeping a 


finger on each ſide of the anus near to each 
other, while ſome liquid excrement was 
paſſed. After the reduction was again made, I 
put my finger, which is long, up the rectum, 
puſhing the orifice of the inverted gut on 
the point of it, and then found the orifice 
of the inverted gut reſembling the feel of the 
os tincæ of an unimpregnated womb reſting 
on it, which I could throw up ſome way 
further with a ſudden jirk of the laſt joint of 
the finger, but without being able to invert 
it. We then cauſed a large quantity of milk 
and water to be injected with force, while 
the two ſides of the anus were preſſed firmly 
MM: the wy" of the __ introduced by the 


anus 
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anus into the fectum, to prevent the liquor's 


recoiling, in hope that the liquor would car- 


ry the inverted gut before it, to cauſe its 
return to the natural ſituation. This opera- 
tion being tepeated ſeveral times in vain, the 


Frocidentiu always returning with the zeneſ- 


mus, a very long probe of whale- bone was 
made, a ſponge was faſtened round the 


probe, this was wet in oil, the probe was in- 


troduced into the orifice, which, I ſaid, re- 
ſembled an oc fincæ, the ſides of which reſt- 
ed on the ſpunge; and with this the inte- 


ſtine was puſhed a great way up into the bo- 
dy in the dir ection of | the refum, but with- 


out ſucceſs. Several attempts of the- ſame 
kind failing, we deſpaired of a cure; and 
the child, ſometime after, being attacked with 


ſevere vomiting and 2 porn jou; wo died 
in few days. 
Mr. Drummond, Noh: opened ks Sis 


told me, that the inverſion began a little below 
the upper part of the ſigmoid flexure of the 


colon; and that the meſcolon* was torn away 
from the mots nent 


$ 
" 7 (12 


Tarn A doubled part” ”—y_ an n is 


nnn into the cavity of this alimentary 


canal, 


— 


anus, it is s called, intuſu ſceptio, which, I am 
perſuaded, is a much more frequent diſ- 


doubled part of the colon four inches long in 
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earing . externally. at the 


eaſe than is generally thought. I have ſeen 
ſeveral whom I judged to have died by it, 
and ſhall now relate the caſes of four people 
whoſe: bodies were examined after death. | 

I. A middle aged woman, during ſixteen 
months before her death; | ſuffered greatly 
from colic-pains, - diſtenſion, of her belly, 
vomiting,” and Zeneſmus. In the latter part 
of her life, when I firſt ſaw her, ſhe had no 


ceſſation from. Fong N a 0 


with DIRE et 1% CN e ee 
IN the great chief 8 as a doubled 
— of that gut, eee 
containing inteſtine had a very flight adhes 
ſion to the inverted G part contiguous 
to it. The doubled part was of a dark red 
colour, but not very hard. The n for 
the fæces thro it was very narrow, paring 
lowing a finger puſhed with force to — 2 
2. A woman about fifty years of age livec 
two years with ſuch ſymptoms as were nar- 


rated in the preceeding caſe. We found a 


the 
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the left loin,” with thi lame appearance as de. 


ſeribed in the former hiſtory. . 
3. A girl ſeven year old, en a 4 


carrot and ſome curren-berries,' had a colic 
which continued with a diſtended: belly, vo- 


miting, and paſſing little fæces, from Jul 


till the middle of: December, . ee 
8 ing various medicines: were given. 

Mn. Malcolm Surgeon in Dalleith, whoſe 
patieht. ſhe was, being allowed to open her 
corpſe, cut out: the affected part of the in- 
teſtine, and ſent it to me. The end of the 


ilium, valuula Tuipii, 'caput coli, and appen- 


diæ vermiformis, were raiſed twelve inches 
within the colon, to which they had a flight 
adheſion. The outer ſurface of the con- 
tained inteſtines was dark coloured, and very 
unequal. The orifice of the prolapſed part 
was not at its end, but at one | fide an inch 
and a half ſrom the end, with a ſoft flexible 
prominence at each ſide of the aperture, 
which I judge to have been Tulpiuss valve, 
The doubled parts were ſo grown together, 
that I could not diſtinguiſh one from the o- 

ther. The paſſage within them was ſo ſmall 

and ne that I could not puſh a probe 
.- chro: 
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thro it; but cutting it open graduz ly, 1 | 
found it was ſtill pervious. 

4. Ds. Cullen, Profeſſor of Medicine in _ 
Univerſity of Glaſgow, commnniented: the 
felling: caſe to me. 


3 


A boy about twelve . 5 ag com- 


5 plained of. wandering colic-pains, , which he 


imputed to blows received on his belly from 
ſome of his companions. Theſe pains re- 
turned frequently with diarrbæa, and ſome- 


times bloody, ſtools, for near a year, when 


his parents conſulted Mr. Jamas Muir Sur- 
geon in Glaſgow about him. The boy was 
then much emaciated, had a quick pulſe, and 


was ſo weak as to be confined to his bed; 


Two weeks after this, a livid membranous 
ſubſtance, paſſed by boy at ſtool, was 
brought to Mr. Mur; who ohſerving it to 
be tubular, tied one end of it, and blowing 
into the other, diſtended it into ſuch a con- 
voluted tube thirteen inches long, as you ſee 
repr eſented A B C, Fig. I. o Tab. J VII. 


which I cauſed to be drawn from the origi- 


nal which was ſent me. As it has the meſen- 
tery D connected to all its concave ſide, it 
appears to have been an intire piece of gut, 
and not the villous coat only. Beſides this 


„„ 2 2 „ 
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large portion of inteſtine, there were ſeveral 
ſhreds and ſmaller pieces paſſed by the patient; 
notwithſtanding which, Mr. Muir ſaw after- 
wards, among the boy's faces, ſkins of po- 
tatoes which he had eat after theſe parts 
of the inteſtine-came away, ſo that they had 
not made any diſcontinuity in the alimentary 
canal. The ſymptoms ng, me Re: 
ch in ſix weeks. 

Mx. Muir opened the body of 15 patient, 
in preſence of ſeveral Gentlemen of the fa- 
culty, who ſaw what I am now to deſcribe, 
with the affiſtance of a figure, which I cau- 
ſed to be taken of the dried nn of the 
inteſtine ſent me. 

Tur folds of the inteſtines and omentum 
were all glued together by a fatty curdy 
matter. Within four inches of the valve 
of the colon, the ihium A B C, Fig. 2. Tab. 
VII. formed into the ufual curve by the me- 


fentery D, ſuddenly roſe perpendicularly at E, 


where it was much contracted and had the 
appearance of a cicatrice. When the inte- 
ſtine was opened, this contracted part of it 
was found much thicker and harder than it 
was any where elſe, eſpecially on one fide, 
where 


* 
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leave a very ſmall paſſage for the aliment. 


Along this contracted part, the meſentery F 
was firm and thick. After this, the inte- 
ſtine G became of a natural —_ forty and 
make: 541 

Tux 6 in 1e were; 1 think, 

juſtly of opinion, that the part of the inte- 
ſtine inflated by Mr. Muir, delineated in 
Fig. 1. was an intuſuſcepted part fallen'away 


by gangrene from the inteſtine at E in Pg. 2. 


where, if there was a concretion, as is re- 
lated in caſe 3. it might have ſeparated with- 
out leaving any diſcontinuity in the alimen- 


ry canal. 


I have ſeveral times ſeen an ' ntuſh ihre | 
in the ſmall guts of children, a little below 


e I obſerved ſeveral worms; but the 


inverted part was neither Grelled nor diſ- 
coloured, which made me think this diſ- 
order had happened ſoon before death. In 


ub we hb 


one of them a lumbricus teres had paſſed the 
half of its length thro' a hole made in the 
gut; but, as there was no redneſs or other 
mark of inflammation at this part, I judged 
the perforation to have been made oy the 


worm after the * of the . 
Tos 
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THERE is little difficulty in conceiving 
how a piece of a gut ſhould enter doubled 
into the part below it, and how it may be 
gradually protruded downwards to a conſi- 
derable extent by the food or faces, in their 
deſcent towards the anus; but it is not eaſy, 


when this diſeaſe begins, to diſtinguiſh it 


from a variety of other diſorders which hap- 
pen in the alimentary canal, or to find a re- 
medy when it is ſuſpected, eſpecially if the 


intuſuſceptis is in the ſmall guts; and from 


the obſervation above narrated of the child 
with the fatal procidentia ani, it would ap- 
pear difficult to cure it; nay, if the doubled 
parts of the inteſtine are grown together, as 
in moſt of the hiſtories, a reduction of it is 
impoſſible. Nature ſeldom will perform 
what I imagine ſhe did in the laſt caſe, ſe- 
parate the doubled part, and unite what con- 
tained it. Nor do I believe any will be fo 
hardy as to adviſe the amputation of the af- 
fected part of the gut. 


'Tis farpiling how the people in the pre- 
ceeding hiſtories lived ſo long as they did, 
v ith ſuch large doublings of the inteſtine, 

and its meſentery preſſed together within an- 
| other 
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other piece of inteſtine, when the common 
inflammation of the inteſtine often kills ſoon 
| thoſe it attacks; of which I could give nu- 
merous examples, but ſhall relate- only one. 
A Gentleman of weak nerves, and ſubject to 
flatus and pain in his ſtomach, was ſeized with 
a colic- pain about ten O clock at night, for 
which he ſwallowed a ſmall quantity of an' 
ardent ſpirit. - At three in the morning, 
twelve or fourteen ounces of blood were let 
from a vein in his arm, and a laxative cly- 
ſter was injected, and operated well. At 
eleven that forenoon I firſt ſaw him, hen 
bis friends thought him much better, being 
free of pain; but as his belly was greatly 
ſwelled and very tenſe, his pulſe quick, ſmall 
and intermitting, his eyes languid, his coun- 
tenance faded, and a cold clammy ſweat was 
over all his body, I made the prognofis of 
his having very few hours to live. He 
died before five of the afternoon, ſo that his 
diſeaſe killed him in eighteen hours; and I 
have heard of others who died in leſs than 
twelve hours after the firſt F e of 
Inflammation, ke 
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Tux common practice of taking ſpiritu- 
ous liquors, or the warm carminatives, when 


people feel colic-pains, is often unlucky, 


and public warning ſhould be given againſt 
it; for tho' relief is found from - ſuch 
things in the windy or ſpaſmodic colics, 
which is not a deadly diſeaſe, yet they hurry 

on the inflammatory ones ſo faſt, that they 
ſoon prove mortal. I muſt likeways think, 
that writers on the inflammation of the in- 
teſtines don't repreſent ſtrongly enough the 
languor and low ſmall pulſe which ſuch pa- 
tients generally have more than in moſt 
other diſeaſes. It is ſuch, that I have ſeen 


ſeveral caſes, where people of ſkill, decei- 


ved by theſe ſymptoms, have been afraid to 


order blood-letting, leſt the patient had not 


ſtrength to bear it, and thereby neglected 
this evacuation till it was too late, When 
there is a fixed pain in the ſtomach or in- 


teſtines, with a quick tho ſmall pulſe, no 


time is to be loſt ; blood ought immediately 
to be let plentifully, and veneſection ſhould 
be repeated till the pulſe becomes full and 


free, which is a hopeful ſign of a cure's be- 


ing made, tho' neither pain nor fever have 
yet ceaſed, | 


Tux 
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THe intuſuſceptio or inflammation, but e- 


| ſpecially the latter, is generally the cauſe of 
what is commonly called the iliac paſſion or 


miſerere; for the volvulus or twiſting a part 
of the inteſtines into a knot, which was 
formerly ſaid to be the caſe, is generally 
thought now, when anatomy 1s more culti- 
vated, and inſpection of morbid bodies is 
more univerſally allowed, to be an imaginary 
evil. It is very rare, but not impoſſible, as 
will appear from the hiſtory ſubjoined to 


this, and communicated to me by my Son. | 


F2 


ART. 
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Axx. XXVIL, 


4 Hi iiur of a genuine. Minden if the 2 
tetſtinet; by ALEXANDER, MoNRo Junior, 
M. D. . Fraſe n of nam . 


was neglected more than two days; 
when Mr. William Wood Surgeon in Edin- 


turgh being called, found him in the ago- 


nies of death. Next day I obtained leave to 
open his abdomen, in preſence of ſeveral 
ſtudents of phyſic. We ſaw fourteen inches 
long of the intęſtinum ilium hanging in a ſinus 
down in the peluis, all black and mortified, 
_ occaſioned by a ſtrangulation at the upper 
part of the two pieces of the ilium which 
formed the ſinus. The firm ſtricture there 
was made by the appendix vermiformis, the 
body of which lay behind the conſtricted 
parts of the ilium, while the end of it paſ- 
ſing over and before them, had ſunk back 
again into a plica of the meſentery, from 
which, with great difficulty, I could draw 

| it 
February 6. 1755. 
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it out, for it was there extended into a glo- 
bular ſhape of three fourths of an inch dia- 
meter, by a glairy liquor, and was lodged 


in 4 deprefſion of the meſentety, the entry 
to which was ſmaller than the cavity where 


the eee end 7 1 u ee had been 
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A Deferipeion of . Amstel Yellow Fever 
in a Letter from Dr. Joux LIx ING Phy- 
5 fician at Charles-town in South Carolina, 


1 4 


to Dr. RokERT WuyTT Profeſſor of Me- 


dicine in the Univerſity of Edinburgh “. 


SIR, a CHARLESTOWN, December 14. 1753; 
N obedience to your deſire, I have ſent 

you the hiſtory of the yellow fever as 

* it appeared here } in .the year 1748, which, 
et as 5 as I can remember, agreed in its 
«ſymptoms with the ſame diſeaſe, when it 
« viſited this town in former years. In is 
* hiſtory, I have confined myſelf to a faithful 
* narration of facts, and have avoided any 
* phyſical inquiry into the cauſes of the ſe- 
« veral ſymptoms in this diſeaſe ; as that 


* would have required more leiſure than I. 


am, at preſent, maſter of, and would per- 


* haps have been leſs uſeful than a plain de- 


« ſcription. 


I 
March 7. 1754. 
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« I wrote this hiſtory, ſo far as it relates 


*« to the ſymptoms and prognoſtics in the year 


1748, when we had the diſeaſe laſt in 
« this place. 27 intending after wards, if It re- 
turned, to add, from further experience, 
7 « the method. of cure, and. likeways an ac 
7 count of any other ſymptoms which might 
« attend. it; but, as, no; ſuch opportunity 
« has. offered, 1 muſt. now omit. that part, 
6c However, I hope the deſcription. which 1 
« have given of this dreadful malady, which 
« ſo frequently rages like the plague. in the 
ſouthern parts of America, is ſo full, that 
« a phyſician may, from thence,, not only 
« form a true judgment of its nature, but 
1. like ways be able to deduce and communi- 
e cate ſome more certain, method of-1c cure, 
« than has perhaps hitherto been uſed... 

„I am ſorry I could not give a . 
* account of the diſſections of thoſe. Who 
« died of this diſeaſe, having unfortunately 


25 loſt my notes taken from thoſe diſſections, 


I. Tu ar 
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N 0 Rar fatty, FS dbb u two or 
| * three days, and tertninates without 
d diſcharge by ſweat; urine, ſtool, 
Se. leaving the patient exceffiyely weak, 
with a ſmall pulſe, eafily depteſſible by very 
little motion, or by an erect poſture; and 
_ whith\is ſoon ſucceeded with an icteritious 
colour in the white of the eyes and the fltin, 
vorniting, hemorrhages, Sc. and theſe, 
without being accompanied with any degree 
of a ſebtile pulſe and heat, is called in Ane- 
View, 'the yell fear. 
II. Tunis fever does not ſeetm to take its 
origin from any particular conftitution of the 
weather, independent of infectious miaſmuta, 
as Dr. Marren has formetly well obſerved, 
For within theſe twenty five years, it has 
only been four times epidemical in this town, 
namely, in the autumns of the years 1732, 
39, 45 and 48, tho' none of theſe years (ex- 
cepting that of 1739, whoſe ſummer and 
autumn were remarkably rainy) were either 
warmer or more rainy (and ſome of them 
Icſ 


7 . Treatiſe concerning the malignant fever in 
fer. Page g. 8 | 


— fever; which is contrary to what would 


an the ſutnmets ind autummns were 
in en others yeats, in wHich we had: not 
one inſtance of any one being ſeized with 


1 m ISIC AL ab EITEH AKT. 


probably have happened, if particular conſti- 
tutions of the weather were productive of it, 
without infe ious miaſmuta. But that this'is 
really an infeaious diſeaſe, ſeems plain, not 
only from "this; that almoſt all the nurſes. 
ontehed it and died of it; but like wiſe, as ſoon 

as it appeared in town, it ſoon invaded new. 


comes, thoſe who never had the diſcaſe be- 


fore, and country. people hett they cane to 
town, while thoſe who retrtaĩned in the cotiti- 
tty eſcaped it, as likewiſe did thoſe who' had 
fotthetly felt its dire effects, tho' they walked 
abbut the town, | viſited the fick in alt the 


different Hadid of the diſeaſe, and attended the 


funeral of thoſe 'who died of it. And laſtly, 
whenever tlie diſeaſe appeared here, it Was 
eaſily traced to ſome perſon who had lately 


at rived from fome of the Weft- Indian Iſlands, 


where it was epidemical. Altho' the infection 
was ſpread with great celerity thro the ton, 
yet if any from the country received it in 


town, 1 ee on a HOW return home, the 


inſection 
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infection ſpread no further, not even much 
as to one in the ſame houſe, 5 
III. Tux ſubjects which were ſuſceptible 
of this fever, were both ſexes of the white 
colour, eſpecially ſtrangers lately arrived 
from cold climates; Indians, Miftees, Mulat- 
toes of all ages, excepting young children, and 
of thoſe only. ſuch as had formerly eſcaped the 
infection. And indeed it is a great happi- 
neſs that our conſtitutions undergo ſuch alte- 
rations in the ſmall-pox, meaſles and yellow 
fever, as for ever afterwards, ſecure us from 
a. ſecond attack of thoſe diſeaſes. There is 
ſamething very ſingular in the conſtitution 
of the Negroes, which renders them not 
liable to this fever; for tho many of theſe 
were as much expoſed as the nurſes to the 
infection, yet I never knew one inſtance of 
this fever amongſt them, tho' they are e- 
qually ſubject with the white people to the 
bilious fever, 
IV. Tuis fever began in the middle or 

rather towards the end of Auguſt, and con- 
tinued till near the middle of Odlober, when 
the weather became cold enough to prevent 
its further progreſs. In the beginning of 
Auguſt, the weather was warmer than I had 

ever 
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ever known it in that month: the mercury 
in Farenheit's. thermometer, for ſome days at 
2 o'clock p. n. roſe, in the ſhaded air, to the 
goth degree, at which time ſeveral people 
died of apoplexies. The latter part of Auguſt 
and the firſt week in September were much 
more temperate; the weather being then 
much as uſual at that ſeaſon of the year. 
The ſecond week in September was cold, the 
wind being conſtantly eaſterly and the wea- 
ther cloudy; after which time kept a re- 
giſter of the heat of the nn air; an n ab 
ſtract of Mon TOES Af Stell lt 86115 


F 


„% «;o ( „ 


80 1ſt to the ach of ore, 1 


„ t Septemb; Ob. 
The mean heat he 2 220 m. wy „„ 


The mean nocturnal heat was 68 584 
T he greateſt heat at 2 P. m. was 79 75 
The leaſt heat at 2 p. m. was 60 52 
The greateſt nocturnal heat was 71 70 
The leaſt nocturnal heat was 62 42 
The greateſt increaſe of ie in 4 
hours was 8 135 17 
The greateſt decreaſe of heat in 45 
hours was 23 kee 0rd 


Is 
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I all the month of Seprember, and in 
the greateſt e of ww n wind was 
e au 


Tux [depith 2 the nk 10 058 yo 
: Auer and Oftober reſpectively, was 6.881, 


7.442 and 5.5 50 inches; which, tho' it ex- 
ceeded the rain of theſe three months taken 
together at a medium, from the ten pre- 
ceeding years, by 5.570 inches, yet it was 
| inferior to that which fell in the ſame 
months in ſeveral. other years ; for in the 


years 1747, 50, 51 and 52, there fell reſpe- 


ctively, in thoſe three months of theſe years, 
abore 21, 22, 24 and 26 inches of rain. 
V. Fon a day or two before the attack of 


the fever, people i in general complained of a 
Headach, pain in the loins and extremities, 


eſpecially in the knees and calves of the legs, 
loſs of appetite, eg x pink a omen 
laſſitude. 


Sox however Wert ſeized adden with- 
any ſuch previous ſymptoms. 


VI. AFTER a chillneſs and horror, wh 
which this diſeaſe generally mona a fever 


ſucceeded, in which, 


1. Tun pulſe was very üben til near 


the termination of the fever, and was gene- 
"Oy 
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rally full, hard, and conſequently ſtrong: in 
ſome, it was ſmall and hard, in others, ſoſt 
and ſmall; but in all thoſe caſes, it frequently 
varied in its fullneſs and "hardneſs; To- 
wards the termination of the fever, the pulſe 
became ſmaller, harder, and leſs frequent. 
In ſome there was a remarkable throbbing 
in the carotids and in the hypochondria; in 
the latter of which, it was ſometimes ſo great, 
that it cauſed a conſtant Tomnulous: motion 
of the abdomen, ö 
2. Tun heat, generiliy did not exceed 
102 degrees of Farenheit's thermometer; 
in ſome it was leſs, it varied frequently, and 
was commonly nearly equal in all parts, the 
heat about the præcordia being ſeldom more 
intenſe than in the extremities, when theſe 
were kept covered. In the firſt day of the 
diſeaſe, ſome had frequent returns of a ſenſe 
of chillneſs, tho' there was not any abate- 
ment of their heat. In a few, there op 
pened ſo great a remiſſion of the heat" for 
ſome hours, when at the ſame time the pulſe 
was ſoft and leſs frequent and the ſkin 
moiſt, that one from theſe circumſtances 
might reaſonably have hoped that the fever 
would only prove a remittent or intermit- 
Yor . BUB e 
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About the end of the ſecond day, the 
hea ena to abate; {ig i; 
3. Tur ein was fometimes (tho rarely) 
* ; but oftner, and indeed generally, it 
was moiſt and diſpoſed to ſweat. 
N the firſt day, the ſweating was com- 
monly profuſe and general; on the ſecond 
day, it was more moderate: but on both 
theſe, there happened frequent and ſhort re- 
miſſions of the ſweatings; at which times 
the febrile heat increaſed, and the patient 
became more uneaſy. On the third day, 
the diſpoſition to ſweat was ſo much abated, 
that the {kin was generally dry; only the 
| forehead and backs of the hands continued 
moiſt. ef 

4. Tux reſpiration was by no means fre- 

quent or difficult, but was ſoon accelerated 
by motion, or the fatigue of drinking a cup 
of any liquid.. 

5. 'THE 7cngue was moiſt, rough and 
| White, even to its tip and edges. On the 
ſecond day, its middle in ſome was brown, 
On the third day, the whiteneſs and rough- 
neſs of the tongue began to abate. | 

6. Tux thirſt in very few was great. 

| e 


1 
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7. A nauſea, vomiting or frequent reachings 


to vomit, eſpecially after the exhibition of 
either medicines or food, came on gene- 


rally the third day, as the fever began to 


leſſen; or rather as the fulneſs of the 


pulſe, heat, and diſpoſition to ſweat began to 
abate. Some indeed, but very few, on the 


| firſt day, had a WA either bilious\ or 


phlegmatic. 5 bbb 
8. Very few complained: of anxiety or 
oppreſſion | about the præcordia or hypochon- 
dria, nor was there any tenſion or ane 
e the latter. 4 | 
9. ON the firſt day they We e 4 


much, but afterwards were very watchful. - 


10. Reſileſsneſs and almoſt continual Jalia- 
tions came on the ſecond day. 


11. A great deſpondency attended the ſick 


from the firſt attack. 


12. Tur ftrength was gre: ly ora 
from the firſt attac. 
13. Tux pain in the head, loins, Ge. of 


which they had complained (V) before the : 


attack, were greatly increaſed, and in ſome, 


the pain in the forehead was very acute and 
darting ; but thoſe pains went n off 


the ſecond "ys 


14. Tux 


*. 
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14. Tan Jace was fluſhed, and che eyes 
were hot, inflamed nu unable to bear much 
lan: 1775 
- Iſo" On the feſt 5 0 of itn at 
dialer; were a little delirious; but any 
not until the receſs of the fever. 

16. Tus lod ſaved at venæſection 50 not 
any inflammatory cruſt; in warm weather, 
it was florid like arterial blood, and continued 
in one ſoft homogeneous-like maſs, without 
any ſeparation of the ſerum after it was cold. 
When there was any ſeparation, the e 
mentum was of too lax a texture. | 

17, Tye fools, after the firſt: days) were 
fetid, inclined to a black colour, and were 
very rarely bilious, ſoft or liquid, excepting 
when forced by art; for an obſtinate coſtive- 
neſs attended the febrile ſtate. 

18, Tux urine was diſcharged in a large 
quantity, was pale, ſometimes limpid, and 
rarely of a higher than a ſtraw colour, except 
when the weather was very warm, and then 
it was more ſaturated, of a deep colour, and 
diſcharged in ſmaller quantities. It had a 
large cloud, except when it was very pale or 
limpid; but more n it had a copious, 
| Whites 


* 2 1 kd 5 
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white: ſediment, even in the nen of the 


ſever.. 
On the ſecond pu the urine Sorting to 


be diſcharged very copiouſly; in ſome, it was 


then turbid, and depoſited a more copious ſedi- 
ment, than on the firſt day; this ſediment was 
ſometimes of a browniſh colour; in which 
caſe it was generlly followed by bloody urine, 
either about the end of the ſecond or begin- 
ning of the third day. The colour and quan- 
tity of the urine, diſcharged in equal times, 
were remarkably variable, being now limpid, 


then of a deeper colour, now diſcharged in 
a larger, then in a ſmaller quantity, which 


could not be aſeribed to any change made 
either in the quantity or e hos: the 


drank, G: 


VII. Tus 5 b with thoſe 
(VI.) ſymptoms, terminated on the third day, 
or generally in leſs than 72 hours from the 


_ firſt attack, not by any aſſimulation, or cocti- 


on and excretion of the morbid matter ; for 
if by the latter, there would haye been ſome 
critical diſcharge by ſweat, urine, ' ſtool, or 


other ways, none of which happened; and 
if, by the former, nothing then would have 


remained but yu * No; this fever 
did 
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did not terminate in either of theſe ſalutary 
ways, excepting in ſome, who were happy 
enough to have the diſeaſe conquered i in the 
beginning by proper evacuations, and by 
keeping up a plentiful ſweat, till the total ſo- 
lution of the fever, by proper mild diapho- 
retics and dil uents. But thoſe who had not 
that good fortune, however tranquill things 
might appear at this period, (as great debi- 
lity and a little yellowneſs in the white of 
the eyes, ſeem'd then to be the chief com- 
plaints, excepting when the vomiting con- 
tinued), yet the face of affairs was ſoon chan- 
ged; for this period was ſoon ſucceeded by 
the ſecond ſladium; a ſtate, tho' without any 
fever, much more terrible than the firſt : 
the ſymptoms in which were the following. 
VIII. 1. Tur pulſe, immediately after the 
receſs of the fever, was very little more fre- 
quent than in health, but hard and ſmall. 
However, tho' it continued ſmall, it became, 
| ſoon afterwards, flower and very ſoft ; and this 
ſoftneſs of the pulſe remained-as long as the 
pulſe could be felt. In many, in this ſtage 
of the diſeaſe,” the pulſe gradually ſub- 
ſided, until it became ſcarce perceptible ; and 


this, notwithſtanding all the means uſed to 
ſupport 


PHYSICAL ans LITERARY: 383 


ſupport and fill it; and when this was the 
caſe, the icteritious-like ſuffuſion, the vos 
miting, delirium, reſtleſsneſs, &c. increaſed 
to a great degree. In ſome, the pulſe, af - 
ter being exceedingly ſmall and ſcarce per- 
ceptible, recovered conſiderably its fullneſs ; 
but that favourable appearance e 
of but ſhort continuance. 
2. THE heat did not exceed the natural ani- 
mal heat; and when the pulſe ſubſided, the 
{kin became cold, and the face, breaſt and ex- 
tremities acquired ſome what of a livid colour. 
3. Tux ein was dry when the weather was 
cold; but was moiſt and clammy when ws 
weather was hot. 5 


4. Tus reſpiration was natural or rather 
lo W. 1 
5. THE tongue was moll and wilt clean- 
er than in the former (VI. 5.) ſtage, its tip 
and edges, as alſo the gums and lips, were 
of a more florid red colour than uſual, 

6. Very few complained of thirſt, tho 
they had a great deſire for cold liquors. 

7. Tur vomiting or reaching to vomit in- 
creaſed, and in ſome was ſo conſtant, that 
neither medicines nor aliment of any kind 
were retained. Some vomited blood; others 

onlx 
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only what was laſt exhibited, mixed with 

phlegm ; and others again had what is called 
the black vomit . The reaching to vomit 
continued a longer or ſhorter time, according 
to the ſtate of the pulſe; for as that became 
fuller, and the heat greater, the reaching to 
vomit abated, and e contra. 5 
f 8. Tur 
3 That which i is called the Black womit, at fr ſight, ap- 
pears to be black; but on a more careful examination, 1 
obſerved, that this colour proceeded from a great quantity 
of ſmall, flakey, black ſubſtances which floated in the liquor 
thrown up by vomit; but the colour of this liquor was 
much the ſame with that which the patient had laſt drank, 
and was by no means black. Thoſe black flakey ſubſtances 
are the bile mixed with, or adhering to the mucus which 
lined the ſtomach. For, upon diſſection of thoſe who died 
of chis diſeaſe, not only in this but former years, I always 
obſerved that the mucus of the ſtomach was abraded, and- 
the bile in its is was black and ſometimes very viſcid. 
In a Lad who died of this diſeaſe in the beginning of the 
fourth day, and who was immediately opened, the bile was 
not only black, but had the conſiſtence of thick Yenice-tur- 
pentine, and was exceedingly tough. On the inſide of the 
ſtomach, there were ſeveral carbuncles or gangrenous ſpecks. 
And in all thoſe I have diſfected, who have died of this diſ- 

eaſe, I bave not only always obſerved the ſame, but like- 
ways that the blood was very fluid, and the veſſels of the 
viſcera much diſtended; from whence I have been very in- 

clinable to think, when the diſeaſe was not conquered in its 
firſt fadium, that, about the time of the termination of the 
fever, there was a me/aflg/1 a: the morbid matter to the 
| N 
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1 and unrefreſhing, There were ſotſle 


who were drowſy ; but theſe always awaked, 
after the ſhorteſt flumbers, with a great de- 


jection of ſpirits and ſtrength. 1 
9. Tur faations or reſtleſsneſs was for- 
orifing ; it was frequently ſcarce poſſible” to 


keep the patients in bed, tho', at the ſame 


time, they did not complain of any anxiety 
or uncafineſs ; but if aſked b how they did, 


the reply was, Very well. 


10. Thr delility was ſo great, that, ify the 


patient was raiſed erect in the bed, or, in 


ſome, if the head was only raiſed from tbe | 


pillow, while a cup of drink was given, the 
pulſe ſunk immediately, and became ſome- 


times ſo ſmall; that it could ſcarce be felt; 


at this time, they became cold, as in a hor- 


ripilatio, but without the an{crine-like ſæig: 
their ſkin became clammy, the delirium in- 
creaſed, their lips and ſkin, eſpecially about 
the neck, face and extremities, together 
with their nails, acquired : a livid colour. 
11. Tus delirium returned and increaſed ; 
ir was generally conſtant in thoſe whole pulls 


was ſmall and ſubſiding. 


"TOOL. . Coe: 12. THE 
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12. Tux inflammation of the tunica con- 
jundliva or white of the eyes increaſed much, 
but without pain. 

13. A yellowneſs in the white of the eyes, 
if it did not appear before in the febrile 
ſtate, became now very obſervable, and that 
jcteritious-like colour was ſoon diffuſed over 
the whole ſurface of the body, and was con- 
tinually acquiring a. deeper ſaffron- like co- 
four. In ſome indeed no yellowneſs was ob- 
| ſervable, excepting in the white of the eyes, 
until a little before death, when it increaſed 
ſurpriſingly quick, eſpecially about the breaſt 
and neck. | 

14. THERE were many ſmall ſpecks, not 
raiſed above the ſkin, which appeared very 
thick in the breaſt and neck; but leſs ſo in 
the extremities, and were of a ſcarlet, purple 
or livid colour. | 
| 15. In women the menſtrua flowed, and 
ſometimes exceſſively, tho' not at their regu- 
lar periods. 

16. Tuxxx was ſuch a W diffolution 
of the blood in this fadium of the diſeaſe, 
that, beſides the vomiting of blood former- 
ly mentioned, and the bloody urine ſoon to 
be taken notice of, there were hemorrhages 


from 
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from the noſe, mouth, ears, eyes, and from 


the parts which were bliſtered with cantha- 


rides. Nay, in the year 1739 or 1745, there 


was one or two inſtances of an hemor- 


rhage from the ſkin, without any apparent 
puncture or loſs of any part of the ſcarf-ſæin. 
17. AN obſtinate coſſiveneſs continued in 
ſome; in others, the ſtools were frequent 
and looſe; in ſome, they were black, li- 
quid, large and greatly fatiguing; in others, 
when the ſtools were moderate, even tho 
they were black, they gave great relief; in 
others again, the ſtools nearly reſembled 


| in ſmoothneſcs, i tenacity, | colour and con- 
ſiſtenee / 1 5 


18. Tux urine was diſcharged in a large 
quantity, in proportion to the drink retain- 
ed by the patient: it was pale if the patient 
was not yellow; but if yellow, then it was 


of a deep ſaffron- colour; in either caſe, it had 
a ſediment, or atleaſt a large cloud, which 
remained at the bottom of the glaſs; in 


ſome, it was very turbid, in others, it -was 


bloody, and the quantity of blood diſcharged 


with the urine bore always ſome proportion to 


the ſtate of the pulſe ; when that became 


fuller, the quantity of blood in the urine was 
_ diminiſhed; 
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diminiſhed: when the pulſe ſubſided, the 
bloody, urine increaſed, and even returned af- 
ter it had ceaſed ſome days, ſoon after. 0 
pulſe became ſmaller,” 

Tuts ſtage of the diſeaſe continued: hah 
times n or ei ht a before Wes mw 
died. 

IX. Man this dee (VIII. ) of the: diſ- 
eaſe terminated in health; it was by a receſs or 
abatement of the vomiting, hæmorrhagies, 
delirium, inquietude, jactations, and icteri- 
tious · like ſuffuſion of the ſkin and white of 


the eyes; while, at the ſame time, the 


pulſe became fuller, and the patient gained 


ſtrength, which, aſter this Ame. Was very 


ſlowly. 


Burr has it —— in = 24 thoſe 
(VIII.) ſymptoms not only continued, but 


ſooner. or later increaſed in violence, and were 
ſucceeded with the following, which may 
be termed the third fladium of the diſeaſe, 
which quickly ended in death, 

X. Tux pulſe tho' ſoft 1 exceeding- 


ly ſmall and unequal; the extremities grew , 


cold, clammy and livid ; the face and lips, 
in ſome, were fluſhed ; in others, they were 
of a livid colour; the livid ſpecks increaſed 

„%%% 
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ſo faſt, that in ſome, the whole breaſt and 
neck appeared livid; the heart palpitated 
ſtrongly; the heat about the præcordia in- 
creaſed much; the reſpiration became dif- 
ficalt, with frequent ſighing; the patient 
now became anxious, and extremely reſtleſs; 
the ſweat flowed from the face, neck and 
breaſt; blood flowed from the mouth, or 
noſe or ears, and in ſome, from all thoſe 
parts at once; the deglutition became dif- 
ficult; the hiccoughs and ſabſultus of the 
tendons came on, and were frequent; the 
patients trifled with their fingers, and pieked 
the: naps of the bed - cloaths; they grew co- 
matous, or were conſtantly delirious. In 
this terrible ſtate, ſome continued eight, ten 
or twelve hours before they died, even after 
they had been ſo long ſpeechleſs, and with», 
out any perceptible pulſation of the arteries 
in the wriſts; whereas, in all other acute 
diſeaſes, after the pulſe in the wriſts ceaſes, 
death follows immediately. When the diſ- 
eaſe was very acute, violent convulſions ſeized 
the unhappy patient, and quickly brought this 
fladium to its fatal end. After death, the li- 
vid, blotches increaſed faſt, eſpecially about 
the face, breaſt, and neck, and the putre- 
faction 
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faction began very newly; or tis: increaſed 
_ quickly. 

XI. Tunis was the progreſs of mis terrible 


diſeaſe thro! its ſeveral fladia, But in hot 
weather; and when the ſymptoms in the firſt 


| ſtage were very violent, it paſſed thro' thoſe 


ſtages, as Dr. Warren has likewiſe obſerved, 
with ſuch precipitation, that there was but 
little/ opportunity of diſtinguiſhing its diffe- 
rent ſtadia; the whole tragedy: havin 8 been 
finiſhed i in leſs than 48 hours. 

XII. Ir was remarkable, * Bi The 
infe@tion was increaſed by warm and leſſened 
by cold weather. 2. The ſymptoms in the 
ſeveral Aadia were more or lefs violent, ac- 
cording to the heat or coolneſs of the wea- 
ther. In hot days, the ſymptoms were not 

only more violent, but in thoſe who ſeemed, 
in moderate weather, to be on the recovery, 
or at leaſt in no danger, the ſymptoms were 
all ſo greatly heightened, when the weather 
grew conſiderably warmer, as frequently to 
become fatal. In cool days, the ſymptoms 
were not only milder, but many, who were 
apparently in great danger in hot days, were 
 faved from the very jaws of death by the 


weather becotning happily cooler. 3. The 
8 diſcaſe 
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diſeaſe was generally more fatal to thoſe, who 


lay in ſmall chambers not conveniently ſitu- 


" ated for the admiſſion of. freſh air, to thoſe 


of an athletic and full habit, to ſtrangers 
who were natives of a cold climate, to thoſe - 
who had the greateſt dread of it, and to 
thoſe, who, before the attack of the diſeaſe, 
had overheated themſelves: by exerciſe in the 
ſun, or by exceſſive drinking of ſtrong li- 


render the body more ſuſceptible of the in- 
fection. Laſtly, the diſeaſe proved moſt 
certainly fatal to valetudinarians, or to thoſe 
who had been weakened 10 _ Penn 


_ diſeaſe, —_ 


XIII. Tur deus in pithi firſt Kalium 
are theſe, 1. The more acute and conſtant 
the pains are in the head, loins, knees, Ge. 
the more the eyes are inflamed; the greater 


their inability 1 is to bear light, and the more 


the face is fluſhed at the firſt attack, the 


fever and all the ſymptoms (VI.) in the firſt 


fladium will be the more violent. 2. The 
more intenſe the ſymptoms are in the firſt 
ſtate, the ſooner will the fever terminate. 
3. The ſooner the diſeaſe runs thro' the firſt 
Ae the ſhorter will be the duration of 
2 the 
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tme ſecond, & e contra 4. The ſhorter the 
duration is of the firſt, the greater and more 
certain is the danger in the ſecond ſtate. 
For when the fever terminated before the 
beginning of the third day, death ſeemed 
inevitably to be the conſequence, as there 
was then no poſſibility of ſupporting the 
pulſe, and as all the bad ſymptoms were 
then hurried on with ſuch precipitation, that 
the patient generally died before the end of 
the fifth day, excepting a conſiderable cool- 


neſs of the weather happily interveened; but 


on the contrary, it was a favourable circum- 
ſtance when the fever was protracted to the 
end of the third day, without any remarkable 

hardneſs or depreſſion of the pulſe. 5. A 
great depreſſion of the pulſe, about the ter- 
mination of the fever, is bad, ſince, from 
that circumſtance, the vomitings, inceſſant 
jactations, the coldneſs and lividneſs of the 
extremities, hæmorrhagies, delirium, &c. are 
uſhered in with ſurpriſing celerity. 6+ The 
more the ſtrength is proſtrated from the 
firſt attack, the greater is the danger. 7. 
A vomiting coming on early in the diſeaſe, 
and continuing or increaſing, is bad, and 
generally preſages the black vomit. 8. A 

5 7 ſediment 
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ſediment in the urine in the firſt and ſecond 


day of the diſeaſe is bad, and the more 


copious the ſediment is, 5 gteater is the 
danger. 


XIV. Tur prognoſtics in ws 19 fla- 
Hum are theſe; 1. An carly yellowneſs in 


the white of the eyes is bad: when it is 


obſervable about the end of the ſecond. day, 


in the firſt fadium, the patient generally dies 


about the beginning of the fourth day from 


the firſt attack of the diſeaſe. But when 


the yellowneſs does not appear till the end 
of the third day, if the patient does not re- 


cover, the diſeaſe ſometimes continues to 


the gth or 1oth day of the ſecond ſtadium 
before the patient dies. When the yellow- 
neſs of the ſkin and eyes increaſes faſt and 
acquires ſoon a deep icteritious- like colour, 


the greateſt danger is to be apprehended. 
2. If the inflammation of the white of the 
eyes increaſes, it is bad. 3. The more in- 
flamed and bloody- like the ſkin is where it 
has been bliſtered, the greater is the danger. 


4. If the vomiting continues or increaſes, it 
is bad, but the black vomiting is generally 
mortal. 5. When the pulſe varies frequently 
in its fullneſs, being ſometimes ſmall, then 
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fuller, it is bad. But there was leſs de- 
pendence to be had on the pulſe in this than 
is common in other diſeaſes ; for in ſome 
patients, in the ſecond ſtage of the diſeaſe, | 
even within a few hours of their. death, 
the pulſe, with reſpeC to its fullneſs, ſoft- 
neſs, equality and frequeney, has continued 
like that of one in perfect health, altho', 
from the other ſymptoms, the death of the 
patient could be foretold with great  cer- 
tainty. 6. The more the ſtrength of the 
patient is reduced in the firſt, the greater is 
the danger in the ſecond ſladium. 7. Great 
reſtleſneſs, inquietude, an early delirium and 
_ a continuation of it are very bad. 8. Livid 
blotches about the neck and breaſt, a livid- 
neſs of the lips and nails, fluſhing of the 
face, or a livid colour thereof, are ſure ſigns 
of the quick approach of death. 9. Fre- 
quent looſe ſtools, which give not any re- 
lief, are bad, and the ſooner they ſponta- 
neouſly ' happen, the greater is the danger: 
but thoſe which are black, and continue fo 
without any abatement of the ſymptoms, are 
generally mortal. 10. Bloody urine and all 
hemorrhages, excepting flight ones from 
the noſe, are bad; and the more copious 
e they 
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they are, the greater is the danger. But a 
flux of the menſes, tho not at their regular 
period, if attended with an abatement of the 
ſymptoms, is a favourable circumſtance, o- 
therwiſe it is bad. 11. A ſuppreſſion of 
urine, eſpecially in thoſe, who, in the courſe 
of the diſeaſe, have had large diſcharges that 
way, is a certain 0 5 the quick W 
of death. 11 eee e 

XV. As to the” Wer in me mird 
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Aue, to an « Obieflim Again . 
by EBENEZER LINEAR M. 25 ; Ou 
can at Dumfries 1 s 


# 1 


Idect are. has bein praftiſcd, how ay 
baut five and twenty years, twenty al- 
Mat conſtantly. The ſucceſs of it ſoon de- 
monſtrated the great advantage and neceſſity 
of it, eſpecially in a place long remarkable 
for bad ſmall- pox. letter I wrote two or 
three years ago to a Gentleman, who aſked 
my opinion and advice for his children, was 
a means of introducing. i it into, a part of the 
country where it had never been tried. 
While many were diſpoſed to come into it, 
there were not wanting ſome, as in all ſuch 
caſes, to oppoſe it; tho' in a pretty large 
trial of it, at the time, it had ſucceeded to 
the joy and ſatisfaction of all who wiſhed 
well to it. Amongſt other objections, one was 
more poſitively inſiſted on; which, indeed, 
were it as well founded as it is ſpecious, 


would 
7 February 5. 1756 
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would effectually put to ſilence the warmeſt 
advocates for inoculation, and overturn alto- 
gether the practice, A proper anſwer was | 
made to it; and perhaps I ſhould have 
thought no more of it, had 1 not been i in- 
formed ſometime after, that, in a ſociety of 
ingenious Gentlemen, who made matters of 
this kind the ſubjects of thęir debates and in- 
quiry, the ſame objection was taken notice 
of, and ſeemed to make an impreſſion. 
Pains were taken to undeceiye them alſo. 

THE objection, to give it in the words of 
my friend's Letter, is this: “ The ſmall- 
« pox, in the ordinary way, 1s. N Hy 
e nature as a drain to clear the conſtitution 
ec « of ſome groſs humours,. ahi if not car- 
« ried off in this way, would bring on other 
c dangerous diſeaſes; and for moſt part end 
« in death, before e arrive at middle 
* age. Now, fay the Objectors, the . ſup- 
0 puration where, the ſmall-pox. is inoculated, 
« is ſo inconſiderable, that it cannot be ſup- 
* poſed ſufficient to clear the body of thoſe 
** humours which are the parent of other 
8 * deſtructive diſtempers. | Beſides, ſay they, 
* this theory is juſtified by facts and expe- 
f rignce. Upon inquiry, it is found, that 


«in 
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in thoſe places where inoculation has moſt 


< prevailed, particularly in and about Dum- 
« fries,” there are as many that die in child- 
« hood, and before they arrive at the age of 
twenty, as formerly, even including thoſe 
* who are cut off by the ſmall-pox. If this 


* js the caſe, then inoculation i is to no pur- 


6; poſe,” 1 ſhall not trouble you with What 


occurred to me in anſwer to this objection. 
I greatly ſuſpect the ſoundneſs of the prin- 

_  ciple on which it is built, and have ventured 
to deny the truth of the fact. How trifling 


ſoever you may think the objection, yet, as 
there is great ſtreſs laid upon it, and by per- 
ſons of rank, I thought it might not be im- 
proper to appriſe you of 1 'T hus far my 


2 friend: ns 


Ax objeation ſo plauſibly formed, and with 
duch particulat application, ſeems to affect, 
more than any thing I have ſeen advanced, 
at once inoculation itſelf, and indirectly all, 


who, from a ſerious perſuaſion of its uſeful- 


neſs, have ſhewn themſelves induſtrious to 


promote it. To encourage and recommend 


a practice more hurtful in its conſequences, 


than the immediate good of it can be of ſer- 


vice, which could not eſcape the obſervation 


of 
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of every one, ſuppoſes want of attention at 
leaſt, or ſomething worſe. Yet not ſo much 
to obviate a reflexion of this kind, becauſe. 


I believe undeſigned, but for a more im- 


portant reaſon, have I thought it demanded 
a public animadverſion. ; 
In order to ſatisfy myſelf fully _ akon 


I have not truſted wholly to my own opinion; 


but converſed with all who have been long 
and principally concerned in inoculating, 
thro' an extenſive country: and we can af- 
firm that of the inoculated, few are dead. 

Two or three of a hundred are the utmoſt: 
we can recolle& : but ſuppoſing them more, 
it is far ſhort of the number that in ordinary 
circumſtances die before twenty. Nor are 


we miſtaken, do we think, when we ſay, 


that they are uncommonly healthy ; which 
the ſmall proportion that are dead will rea- 
dily ſuggeſt to every one. It is impoſſible to 


be very exact; but it is ſufficiently evident 
to us, that the ſtate of the inoculated is much 


the reverſe of what is objected. If this is 
true every where, as here it certainly has 
been hitherto, we are led to a very material 


diſcovery; and that which was intended 


as an unanſwerable objection, by giving oc- 
| cCaſion 
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caſion to a pretty careful inquiry, has acci- 


dentally furniſhed a new argument in favour 


of inoculation, and a further proof of the 
great benefit of it. Long uſe has ſhewn it 
to be immediately a real ſecurity againſt the 
prevailing malignity of a very mortal diſ- 
temper; and the preſent inſtance affords a 
ſtrong preſumption that it is, in its conſe- 


quences, no leſs a preſervative from many 
diſeaſes incident to a period of life the moſt 


fatal to mankind. 


As to the West in the objection, it is 


more philoſophical perhaps to argue thus: 


The fever of the ſmall- pox, communi- 
cated in the infant - ſtate, not only deſtroys 
or expells the latent ſeeds of diſeaſes, before 
they are, by time and accidents, perfected and 
put into action, but cauſes ſuch an altera- 
tion of the humours as may make them 
leſs ſuſceptible of any morbid impreſſions: 
and the veſſels being ſo ſoon accuſtomed, be- 
fore they become rigid, to certain motions and 
extenſions, the body is rendered ever after 
more paſſive to the impulſes of any ſubſe- 


quent diſtemper ; which therefore will be 


attended with leſs _— This! is agree- 
5 "+" die 


r WW 8 


| PHYSICAL 4: 
able to experience; for one who hat ſuffer 


temper, and be leſs overeome by it. 
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ed an acute illneſs, will bear ſickneſs better. 
than another who never had the like * 

From ſuch reaſoning it will ſeem to fols 
low, that the ſoonerinoculation ca be pers 
formed with ſafety, the greater will be-the 
advantage. I cannat aſſert, that to this is 
owing the more than ordinary healthfulneſs 
of the inoculated with us, and that ſo few 


of them are dead: but if nothing forbid, 


I always adviſe it, the child yet unwean- 
ed; and with me it has always happily and 
pleaſantly ſucceeded. T hough many have 
been inoculated before the ſixth month, I 
chuſe to delay it till this time, or any conve- 
nient time after, unleſs the ſubject is big and 
ſtrong. Then, befides the greater pli- 
ancy, or kindly yielding of the ſolids, the 
blood has not, from the uſe: of animal 
food, acquired an inflammatory diſpoſition, 
and the humours a vicious taint. The 


firſt paſſages are not, as at a more advan- 


ced age, diſordered by worms or other foul- 
neſſes. A formal preparation, the juices be- 
ing all ſweet and ſound, is very little ne- 


ceſſary: and the continual dread and dan- 


Vol. n E e e | ger 
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ger of the natural infection is early removed; 
4 matter, in this caſe, both for parents and 
children, not leaſt to be conſidered. Teeth- 
ing, I know, is made the great objection 
here; but from this I have met with ſo 
little difficulty, that I make no ſcruple, ex- 
cept in a few circumſtances, which may be 
_ diſcovered and vented. SENG 
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 firufted: Menſes ; 7 by. Dr.. 3 
Haut ron Phyjcian 5 in Edinburgh. 
IN; a ee 1 bad e agor wich 
my friend Dr. Hunter, now Phyſician 
in Beverley, concerning the cure of ſome 
particular diſeaſes, I remember he propoſed 
a method of removing obſtructions of the 
menſtrua by a mechanical compreſſion of the 
external iliacs. I thought, from the anato- 
mical ſtructure of the parts, the propoſal 
pretty reaſonable in ſome caſes; and reſol- 
ved to put it into practice, the firſt favour- 
able caſe that occurred to me. About ſix 


months ago, J was ſent for to viſit a girl be- 


twixt nineteen and twenty years of age, who 
had been obſtructed for near ſeven months, 
occaſioned by ſuddenly expoſing herſelf to 
cold, during the time ſhe was menſtruating, 
From the firſt appearance of her catamenta, 


to the time of their SOPs ſhe 1 ee 
3 


- May 1 1. 1755. 
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a very good ſtate of health. She had con- 


ſulted no regular Practitioner; 3 but had ta- 


ken a few things, without any relief, that 
ſome of her female acquaintance had deſired 
her. Her complexion was a little pale -and 
wan.” Her appetite and digeſtion bad, with 


eructations, and ſometimes ſwelling of her 
ſtomach. She had now and then fickiſh 


miſh fits, with inclination to vo- 
mit. Her pulſe was flow and languid, with 


great laſſitude and inactivity of body, not 
having a deſire to take her uſual exerciſe, 


On inquiry, 1 found ſhe never had any pul- 
monic diſorder, nor at preſent any complaint 
or uneaſineſs of her breaſt. She had alſo no 


pain of ſwelling about the pudenda. It now 
wanted about twelve days of the uſual time 


of the approach of her menſes. I deſired her 


to receive the ſteam of warm water, every 
night at bed- time, upon the pudenda, in or- 
der to relax theſe parts, ſo that the blood 
might more eaſily flow that way. I order- 
ed her alſo ten days after, an aloetic purga- 
tive, to clean the prime vie,” that the blood 
might find leſs reſiſtance in its courſe 
when determined to the uterus. Next day, 
after ſhe had taken the Purge, I v went and 
| " by 
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ſawy her, and din ound it had operated four 
times. About feven o'clock that evening. 
J applied a compreſs and bandage to the cru- 
ral arteries, | at the ſame place where they 
put the tourniquet in amputations of the 
thigh, but not ſo tight as to endanger a mor- 
tification of the inferior extremities. At the 


ſame time, I deſired her to ſit above the ſteam 


of warm water. I intended to have ſtaid 
with her, to obſerve the gradual effects of 
the bandage; but unluckily was ſent for in 
a hurry to ſee another patient. I left ſtrict 
orders, with a woman who was with her, 
to untie the bandage, in caſe ſhe/complained 
of any difficulty of breathing. On my return, 
about twenty minutes after, I found her in 
the ſame ſituation I left her in. Her pulſe 
indeed beat about fix ſtrokes in the minute 
faſter than before the application of the ban- 
dage. At the expiration of half an hour, ſhe 
began to feel a ſenſe of weight and fullneſs in 
the uterine region, and turned fickiſh. As 
her head and breaſt continued pretty eaſy, I 
begged of her to allow the bandage to con- 
tinue ſomewhat longer, and gave her a ſpoon- 
ful of a cordial-julep. An hour and a half 
after the firſt 8 of the bandage, we 


found 
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found a viſible appearance of the return of 
her menſes, by applying a piece of ſoft. clean 
linen to the parts, which, when removed, 
was ſtained in ſeveral places. I ſlacked the 
bandage, as her legs were ſomewhat be- 
numb'd, but was unwilling to remove it alto- 
gether till the diſcharge ſhould continue to 
flow for ſometime. I put her to bed; and, 
on my return next morning, found her ſtill 
menſtruating and eaſy. I now removed the 
rollers. The menſes continued to flow for 
three days, and returned regularly next pe- 
riod, Since that time, I axderitand ſhe has 
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A XXXII. : 
4 Dro unexpeBtedly cured ; by Tamas 
 LivinesToN TY al Aberdeen eh 


A thoſe wha are apes eorverſangl in the 
practice of phyſic and ſurgery, may 
be frequently diſappointed in their favour- 
able prognoſtics, - ſo they may ſometimes be 
agreeably ſurpriſed with the unexpected re- 
covery of patients, dne ſymptoms they 
had pronounced mortal; an inſtance of 
which, I preſume, will plainly . in 1 
hiſtory of the following caſe. 
Rog RERRT Duncan, aged about 20 years, 
2 labouring ſervant in the country, was 
| brought to the Infirmary of Aberdeen June 
19. 1753. He was ſo weak, that he could 
give no account of the origin or progreſs of 
his diſeaſe ; /. but thoſe who attended him 
from the country informed me, that during 
the preceeding winter he had been much ex- 
poſed to cold, after which his belly and lower 
extremities began to ſwell ; he contracted an 
intenſe thirſt, wich a Parity. A ripe; 3 Joſt 
| N 
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his ſtrength and appetite; and the above 


ſymptoms continued to increaſe, without any 
means being tried for his recovery. He was 


admitted into the Infirmary, not with any 


proſpect of "relieving his complaints; but as 
he was deſtitute, and wanted the common 


neceſſaries of life, he was ordered a place 


on purpoſe to let him die in peace. He had 


a very large aſcites, with an univerſal anaſarca, 
particularly of his thighs and legs, which 


ſeemed ready to burſt, and gangrenous-like 
veſicles appeared upon ſeveral parts of his legs 
and feet. His: ſcrotum was diſtended to ſuch 
an enormous ſize, that I could hardly at 
firſt diſtinguiſh . the penis; and the above 
ſymptoms were attended with a dyſpnæa and 
ſuch a defect of vis vita, that I could not 
diſcover a pulſation in any of the arteries, 
and was only ſenſible of a tremulous ſort of 


motion about his heart. In this diſmal fi- 
tuation I gave him over to the care of a 


nurſe, ordered hini a little warm wine and 
water, and expected to hear of his death 
next morning; but I was difappointed. 
June 20. His countenance appeared ra- 
Wd more lively, he ſpoke x little with great 
difficulty, and W * a very languid 
FOOL * pulſation 
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pulſation at his wriſts; I ſniped the vefieles 
on his feet and legs, and made ſeveral ſmall 
punctures with a common lancet, into the 
moſt depending parts of the ſcrotum; there 
was a conſiderable diſcharge of a bloody es- 
loured ſerum from the veſicles; but the dif> 
charge from the punctures in the ſcrotum was 
clear and pellucid. I ordered warm ſtupes 
wrung ont of a hot aromatic decoction, to 
be alternately applied to his ſcrotum and legs, 
and he got a large ſpoonful of the julap. diu- 
retic. Pharmacop. Paup. every two hours, 
with wine and water for his ordinary drink. 
| 21. THxRE was a confiderable 
: quantity of water diſcharged by the punctures 
in ſcroto, the fize of which was ſenſibly leſ- 
ſened ; but there came nothing from the 
veſicles on his legs and feet. I made ſeve- 
ral ſmall punctures into the calfs of his legs, 
and continued the fotus and Julep ; ; "hiv o- 
ther ſymptoms much as yeſterday. 
22. THERE was an e asd 
tity of water evacuated from the punctures 
in his legs and ſcrotum ; he had more 
ſtrength, ſpoke more diſtinctly, and his 
breathing eaſier. Ordered his medicines to 
be contined as above, 17 

Vol. II. Fer- —, THE 
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—23. THE diſcharge from the pun- 
ctures continued as yeſterday, the ſwelling 
of his trunk and extremities was conſiderably 
diminiſhed, his breathing eaſier, and pulſe 
more diſtinct: he had ſome appetite : the 


' fame medicines were continued. 


From the 23d to the 26th, the diſcharge 
continued ; but turned daily leſs, and on 


the 27th was intirely ſtopped ; his head, 


thorax, arms, ſcrotum, thighs and legs, quite 
free of ſwelling ; but his belly till confider- 
ably diſtended, tho' not near ſo large as when 


he was admitted. He was reduced to the 


loweſt ebb of weakneſs, and had a light 


nouriſhing reſtorative diet ordered him. 


From June 27, to Fuly 4. there was no 
very ſenſible change on the ſize of his belly; 


he uſed the cereviſia diuretica of the Pharma- 


cop. Paup. was daily growing ſtronger, and 


took ſmall doſes of rhubarb and pulv. ſcillitic. 


at ſuch intervals a8 his ſtomach could bear 


them. : 
FroM Fuly 4. to 2 20. = comtinned the 


uſe of the cereviſia diuretica, and took three of 


the pilul. mercur, laxant. every other night; 
theſe gave him two or three looſe watery 


ſtools in the morning, which he bore very 


well; 


* 


WWW 


PHYSICAL p LITERARY. 4 
well; and from the time he began to uſe 
them, he paſſed his urine in much greater 


quantity than formerly. 
Fuly 25. HE was diſemiſſed the Infirmary 


quite cured, and continued ſtrong and heal- 


thy, on the 22d of October 17 545 when this 
was wrote. 5 
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Hijory my a Patient. affeBed with Periodic 
Nepbritic Convulfons; by CORNWELL 


TATHWELL M. D. Phyjictan at dum 
ford “. 


Fair healthy looking girl, of a full 
habit of body, aged 17, about the be- 
ginning of laſt July, without any warning, 
fell into violent and general convulſions, and 
a ſtrong dilirium, which laſted about ſix 
hours, then ended in ſleep, and left a giddi- 
neſs behind them for ſome time. As ſoon as 
the fit was off, ſhe was blooded and bliſtered 
by her Apothecary, and ſeemed to have got 
well. In about three weeks after, a diarrhœa 
came on, .and ſhe complained a little of a 
a ſlight pain in her back and bowels ; and 
in a month from the firſt ſeizure, being a 
few days before the full moon, ſhe had a 
ſecond fit about as long as the former, 
which ended in the ſame manner. Soon 


after this 5 her tongue was of a duſky 


colour, 
May 1. 1755. 


cvyery morning. Some bark and bitters, with 


5 K wins 


” On the evening after, the ou returning in 
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colour, her pulſe quick, and her urine pale 
and ſmall in quantity. The blooding was 
repeated, a fœtid plaiſter applied to the ahdo- 
domen, and a few ſtools procured by pills of 
ſoap. and aloes ; after which there appeared 
a white ſediment in the urine. . 

Har an ounce of valerian was got down 


g's ſaline draughts every day; in a week, a 


ſeton was put into her neck, and the week 
after ſhe began to go into the cold bath 


a light chalybeate water, were added to the 
valerian, and the opening pills were uſed 
occaſionally, _ 
_ ABovT the latter end of 8 1 los 
veral ſtools, a giddineſs and ſleepineſs came 
on with a ſlight delicizen, but without any | 
convulſions. 

Wurm ſhe was waked out of this lleep, 
ſhe complained greatly of a pain in her ſto- 
mach and back; which neither V. S. the 


ſemicupium, nor tinfura thebaica, would re- 
| lieve for any long time. The next day, on 


repeating the ſemicupium, ſhe vomited, and 
then firſt complained of a dyſury: I now 
gave her ſome pills of ſoap and ſal. martis, 


her 
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her' back and os pubis, ſhe was again put 
into the ſemicupium, and afterwards voided 
a conſiderable quantity of pale urine, which 
at firſt ſeemed to contain ſome rags, but ſoon 
Hung with a white cloud, and let fall a whit- 
| iſh powder. The pain going off next day, 
the urine was more ſaturated, and as the 
Jemicupium ſoon made her faint and ſick, it 
was omitted. 

ALL this while the catamenia, which had 
-firſt appeared about two years before, were 
entirely regular, and generally came on at 

their uſual period about a week after each 
fit. She now continued the uſe of the pills, 
with German Spaw-water and the cold bath. 
The ſeton was dried up about the end of 

| September, and ſhe had only a flight return 

of pain in November, which was carried off 
by fomenting the abdomen. I recommended 
lime-water with her pills; but ſhe has con- 
tinued perfectly well ever fince, without 
taking any thing. 

1. WERE not theſe a kind of periodical 
nepbritic convulſions? IT have known ne- 
phritic ſymptoms particularly troubleſome 
to other female 9 about the time of 

- menſtruation 2 13 


# 
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menſtruation ; which ſeems to be owing 
to the greater turgeſcence of the neigh- 


bouring parts of the uterus at that period, 
by which the urinary veſſels become at the 


ſame time fuller and more ſtraitened. 


2. Ir is remarkable theſe convulſions 


| were ſcarce accompanied with any ſymptom. 


of the nephritic kind till the pain and dyſury 


- plainly appeared ſo, after the third fit, 


which the intermediate means ſeem to have 


contributed to make much {lighter than the 


two former. 


Tuls will lead us, eſpecially i in nervous 
caſes, which are often found to be ſym- 


pathic, to be more particularly attentive to, 


even, the ſmaller ſymptoms, which are 


ſometimes a better clue to guide us to the 


origin of the diſorder, than thoſe violent ac- 


cidents that are more : apt to engroſs our at- 


tention. 
8. Tur diarrhea preceedin g the fits, x was 


f probably only an effect of the irritation of 


the urinary paſſages by conſent of parts: 


ſince the keeping of her open afterwards 


ſeemed of ſervice, inſtead of bringing on a 
relapſe. Whence I ſhall only beg leave to 
obſerve, - how neceſſary i it is in practice to 

diſtinguiſh 


: 
; 1 
[ 
| 
1 
i 
* 77 
: 
| 
7 
i 


3 
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diſtinguiſh ſymptoms that only precede o- 
thers from thoſe that produce others: in 
ſhort; of what conſequence it is not to mif- 
take that for a cauſe which is only prior in 
point of time; eſpecially as this, J fear, is 
too common a caſe, and often Quits our 
utmoſt care, in obſerving the” ee 125 
NR to avoid it. 


ART. 
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\ 4 Delicate —.— 8 woman Gehe, for two 
A years before ſhe was married, 7 had, 
from a fright, been ſubject, at times, to A 
kind of hyſteric epilepſy, eſpecially at the 
approach of the catamenia) about four days 
after being ſafely delivered of her firſt child, 
had A e which came on » atended 


WO"; : 3 $3 
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* 


and antiſpamodic, — . both internally 
and externally. A miliary eruption came out 
upon her arms; the lachia flowed regularly, 
and the belly was kept moderately open: 
yet ſhe got no reſt, was delirious, her tongue 
dry and black, and her pulſe quick and. 
ſmall. A; bliſter was applied over her head, 
which, without any pain or ſtrangury, pro- 
duced a very large diſcharge. , The next 
day, being the ninth from lad ane of 
e 55 _ 7 


7 30 5 1755: 


$18 ESSAYS ans OBSERVATIONS 


the fever, ſhe got ſome ſleep, and became 


more fenfible. A gentle ' perſpiration was 


promoted by p. minderei in diluents, and 


hot bricks applied occaſionally to her feet. 
The pulſe was more quiet and regular, the 
tongue moiſter, and a white cloud ſubſided in 
the urine. On the 12th day, HM Jatter- 


En? x 


higher than ever: ' the was perpity co- 
matous or convulſed; breathed with diffi- 
eulty; often rubbed her hands toj zether, 
and picked the bed- cloaths; ; and the pulſe 
could ſcarce be felt.” A ſtimulant clyſter 
was not retained, veſi catories would not riſe 


upon her, yet ſhe was excoriated with in- 


voluntary urine. In this deplorable extre- 
mity, fmapiſms raiſed a bliſter on her feet, 
and a large flax was promoted from, them 


by an emollient cataplaſm, | to which unguent. 


ad veſicator, was added pro, re natd, 
As no medicine could be got down by the 
mouth; pulv. cort. Peruv. unc. ſs. in decoct. 
capit. fapav. alb. unc. vi. was thrown up by 
way of clyſter, and repeated twice the next 
day with fx drams each. Theſe three, 
containing | in all two ounces of back, were 
retained for a week; ; in which time the bad 
{ymptomy 


ole 
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ſymptoms went off by degrees, and ſhe took 
freely of both whey and other nouriſhment. 
Her feet ſtill continued. running, and were 
dreſſed with unguent. alb. Three more of 
in as many days. She now reſted well, and 
her pulſe was become regular, was much 
emaciated, and fo weak; ſhe could cs res be 
raiſed without bringing on ſome hyſterie 
ſymptoms. By degrees the began to recover 
her ſtrength: the clyſters were repeated 
now and then, increafing the quantity of 

bark in each to unt. i. Her appetite re- 
turned: in a fortnight: ſhe could be got 
out of bed: in another werk, inſtead of the 
clyſters, ſhe took extr. cort. Peru. ſcrup. ll, 
twice-a-day,' occaſionally interpoſing ſome 
rhubarb; in about ten days more ſhe was 
got pretty well. The next month: ſhe had 
a ſlight fit of the kind ſhe had been uſed 
to before marriage; but, by the help of ſome 
volatile fetid tincture in bitter wine, ſne got 
rid of theſe, and has continued free from 
them ever ſince, tho the bas ”y n 
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| Middle-aged * 3 e 
11 ed in a malt-kiln, about the latter 
end of July 1749, ſometime after having 
fatigued himſelf, and got into a quarrel in 
a crowd at a public diverſion, was ſeized 
with a fever; in the beginning of which, 
he was blooded; then had a vomit, and af- 
terwards a great variety of diaphoretic me- 
dicines were tried with him. He was kept 
ſweating, and ſeveral crops of eruptions ſuc- 
ceeded each other, without any relief. Bli- 
ſters were applied in ſeveral places, yet ſtill 
a delirium and vigilia continued. Muſk, 
and even the bark in ſubſtance, was given 
him; but all without any effect for above 
a month. The Apothecary: who attended 
him in the mean time often urged the neceſ- 
ſity of further advice; but his friends would 


not conſent to it, till, at laſt, I was called in. 


May 1. 1755. | 
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: 1 found him in continual tremors and fubfids 
tus tendinum; his pulſe was ſmall and ob 
ſcure, his tongue foul and duſky'; and his 
urine had only a ſlight cloud im it. His eyes 
were ſo dim, he could ſcarce diſtinguiſh the 
perſons about him; and it was very difficult 
to make him hear, eſpecially on the right 
ſide. 2 He was reſtleſs, languid, and dels 
rious; often groaned and ſighed, and was ſtill 
bathed in a perpetual ſu/ eat. Some red ſpots 
appeared upon his breaſt, and many priepſe 
and livid ones on his bac. 
As lie had been coſtive fot FO Jays, Go 
a ſtool or two. was procured by a warm chy⸗ 
ſter, ſome antimonial drops (which 1 have 
often experienced. to deſerve very juſtly:the 
encomiums Dr. Huxbam has beſtowed upon 
them as an excellent deobſtruent) were given 
now and then in red wine. Elixir of vitriol 
and volatile tincture of bark were admini- 
ſtred, firſt in ſaline draughts, and afterwards 
in tincture of roſes. Within three days, his 
ſweats were gradually checked, the red pa- 
pulæ came to a kindly ſuppuration, the livid 
ſpots diſappeared, the tremors, ſubſultus, and 
delirium went * An abſceſs (which I had 
foretold 


S 5 . Act 


 ® Obſ, de aire, vol, i. p. 141. 
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foretold from the particular deafneſs on that 
ſide) broke in his right ear, and, together 
with a bliſter behind it, as kept conſtantly 
running. In a day or two more, all the bad 
ſymptoms were vaniſhed; his pulſe grew 
4 fuller and ſtronger, a good ſediment appeared 
in his urine, and his tongue regained its na- 
= tural colour. The volatile tincture was ſoon 
changed for a much larger proportion of the 
ſimple tincture of bark. In a week, not on- 
ly his ſenſes returned, but an appetite; and 

he began to recover his ſtrength. A ſtrong 

decoction of bark was added to the laſt men- 
tioned tincture, by which, with a few doſes 
of n Slog er Wee 1 cure 
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ters in ſeweral Plates of North Britain, ani 
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of NE great ene of the inſtitution of 
us Society being faithfully to record 
every remarkable phenomenon in nature that 
occurs, it has been thought proper to inſert 
the following accounts of the effects of the 
late earthquakes, as they have been obſerved 
in our diſtrict of North. Britain; 3; nor do,we | 
regrete, | that they are not more ſingular or 
intereſting in their kind. When all the 
facts and circumſtances ſhall. be collected 
by the united labours of the learned in dif- 
ferent places, there is reaſon to expect, they 
may furniſh materials for a more compleat 
and accurate hiſtpry, than bath been traoſ-, 
mitted. of any like event that ever e 
in: any. precceting : age of the world. 
Tu AT a tremor, which is hardly to bs felt 
at land, or which N altogether eſcape 
12 notice 
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notice there, may be very perceptible on 
the waters, will eaſily be believed; nor is 
it more incredible, that a ſmall concuſſion 
given to a great body of water will produce 
a very remarkable agitation in the narrow 
crecks and ſniallo ws. And it is obſervable, 
that theſe commations were moſt violent in 
the deepeſt lakes, particularly in Looh-neſs ; 
the extraordinary depth of which hath wah 
ſometimes aſſigned as a feaſon for N 
freeing. : the ſevereſt winters not bing e 
to.reduc it mann coldneſs oßide 19154 
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5 Letter ls My. Roath's GADI ER Com- | 

© iſſary to the Army in North Britain to Dr. 
EY; Sri Phyſician i in Edinburgh, 

giving an Account of the Agitation of. the 
Waters of Loch-neſs on the . of” Novem- 


ber 1755, when the City of Liſbon was de- 


"Arojed 1 an "Earthquake. 5 
87 * % Jeb Kottes, Dileal- 244 1755. 
ay 


have your favour of the 20th, and, in 
compliance with your requeſt, I 1 5 
** you the following, reply to your queries.— 

55 arrived | at Fort. Auguſtus from Fort- 
1 OO 4 William 


64 A 
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10 William on the 3iſt of Oftaber laſt, Next 
56 morning about ten, I walked abroad, when 
© the Barrack-Maſter and ſeveral others came 
«and acquainted me, that they had ; ſeen Aa 
e vety extraordinary agitation in the waters 


* of Loch- neſi. J refuſed giving credit to their 
* ſtory, and a little afterwards returnageto - 


< the Fort. „ 


ABO ee my Clerk and the Breyer 


*< at that place came and acquainted me, that 


« a more extraordinary agitation than the 
former had happened, and they apprehend- 


te ed ſome danger to our brewery, which is 
te ſituated where the river Oich diſcharges it · 
« ſelf into the lake. I walked then to that 
te place; but before my arrival the water had 


e returned to its uſual channel. I ſaw very 


« clearly the marks on the banks, to which 
< it had flowed. The banks were quite wet, 
te and a'ſtrip of leaves of trees and twigs, 
fc. left on them. I inquired. then into 
« this affair, and the account the ſpecta- 
< tors. gave, were; That they obſerved 
the river Oich, which runs from weſt 
into the head of the lake, ſwell very 
much, and flow up the river from the 
Mok II. H h h 1 lake 
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„ lake with a pretty high wave, about 2 or 


«2 feet higher than the ordinary ſurface, 
« with/ a pretty quick motion againſt the 
« wind, and 4 rapid ſtream about 200 yards 
te up the river; then broke on a ſhallow, 


and flowed about 3 or 4 feet upon the 


&« banks on the north-ſide of the river, and 
« returned again gently to the lake: That 
8 þ continued ebbing and flowing in that 
c manner, ſor about ah hour, without any 
« waves ſo remarkable as the firſt, till about 


eleven o'clock,” when a wave higher than 
any of the reſt came up the river; and, 
e to the great ſurprize of all the ſpectators, 


« broke” with ſo much force on the low 
40 ground on the north ſide of the river, as 
« to run upon the _—_ zo feet en the ri- 
40 hed een { S63-119 

„ L1EUTENANT. Smith of ns antllery; 
ct « Mer Gwyn ſan of Captain Gwyn of the Loch- 
« neſs-galley, Mr. Lumſden Barrack-maſter 
« at Fort- Auguſtus, Mr. Forbes Barrack-ma- 
« ſter at Bernera, Thomas Robertſon Brewer 


« af Fort- Auguſtus, and George | Bayne my 
Clerk, and ſeveral others, were the ſpecta- 
ay tors of this extreordinaty n ; 
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ce ſome. of them ſaw WM progreſs of it, 

c others only a part. offs d & 
Loch- neſi 18 about; 2 20 . in / length. and 
« from 1 to 14 miles brad, and bears from 
© ſouth-weſt to north-eaſt ®, There was 
te no extraordinary muddineſs in the Water, 
ec tho it did not appear quite ſa clear as 
« uſual. The morning was cold and gloomy, 
and a- pretty briſk 1;gale.. blowed from 
* weſt, ſouth-weſt, _ The. river Oith. lies on 
« the north ſide. of the Fort, and on the 
« ſouth. fide, runs the river Jar ſf from, weſt - 
« ſouth-weſt, and diſcharges itſelf into the 
« head of the lake, which was obſerved to 
be quite agitated at the ſame time and 
9 manner as the other. But there was no 
© ſhaking: or tremor feltupon the ae 


4 * 2 


2. Letter mT 11 7g AC Rad BRE' to 
Davip Ross, Ei; Steriff-Depute of the 
Shire of Banff, concerning. the... Motion 
_ of the Waters of. Loch-neſs, N Meyer 1. 

d | 6 t oi.” 


A Forr-Avovirvs, January 16, 1086. 
Eite been here eight days, and, by | 
"the ver ark ho nc _ at laſt 


« picked 
L It lies between the . and 8 deg. of northern lautude, 
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* picked up the following account. Per- 
% haps the whole may be of little conſe- 
te quence ; ot, if it is, may come too late to 
he of any uſe to the Ce wd de- 
ade, die e 

* ABQuUT half an boar Aber ten in the 
« morning of the iſt of November, Loch- 
*« neſs was allowed to riſe in a moſt extra- 
« ordinary manner at Fort. Auguſtus; it tuſh- 
ed with great rapidity above two hundred 
« yards up the river Oich, which runs into 
te the Loch near the Fort; it laſted wy the 
« beſt accounts about theres minutes: the 
people of the country, unaccuſtomed to 


I ſuch an appearance, imagined at firſt it 


be as cauſed by a great number of ſelks 
e ruſhing up the Loch. There was no 
* ſhock of any ſort felt on ſhore, and the 
« ait was remarkably clear, and a very mild 
day, the wind then being weſterly (and 
« of courſe againſt the ſtream.) 
«] could get no account of any perſon” 8 
« being in a boat on the Loch at the time; 
but what follows has an air of truth, be- 
te cauſe the relater is reckoned an honeſt 
% man and of great veracity ; and beſides, 
Ff had told d the ſame enges frequent- 
| q 5 1 {6 ly 
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ty before he could ſuſpect that this extra- 


© ordinary phænomenon ra he Pats _— 
ec of a ſerious inquiry. 


He went with a Ver for wold: FM 5 
* Glen-morrifon to the Old Generals Hut on the 
* oppoſite ſide j and, about the time above- 
4 mentioned; his boat being near loaded, as 
( he was coming to it from the hill, he 
obſerved a ſudden, and violent wave co- 
„ming, which drove her ſeveral yards on 
< the beach, and returning, drew her back 
into the Loch; a ſecond came with rather 
% more ws ng: and pretty near the ſame 
i effect; a third came with a much mote 
60 e mern rapidity than either of the 
former, and with more ſurpriſing effects; 
it drove the boat further on the beach, 
* took the wood intirely out of her, broke 
6. off the rudder, and left her aſhore full of 
«© water. At this time there was a gentle 
breeze from the weſt, and a mild ſerene ſky. 
„Tais account was given by James Fer- 
&* guſon a Miller at Folt-Soy near Glen- Morri- 
. ſon, and alſo atteſted by his 
James Macdonald. 
Tu v aſſert, that the water, in their o- 
0 pipion, upon examining the ground after- 
V wards, 
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«© wards, muſt have riſen at leaſt three feet 


perpendicular; and the time of the mg 
cc ' agitation was about three minutes. | 


5 Lans; fois Mr. Sy e to 


Jans SMOLLET of Bonhill, Eſq; one of 
- the Commiſſaries of Edinburgh, concerning 
le Agitation of the waters £8 ROT RING, 
e I; wht th | 


87 R, on 117 : esch — 17. 1755. 

60 A I have been from home for a fort- 
night paſt, your's came to hand only 

” yeſterday, or would have anſwered it 
„% ſooner. The taſk you impoſe. upon me, 


«* ui. the giving an account of the commo- 
tion that was obſerved in the waters of 


«*: Loch-lomond on the iſt of November, is al- 


* ready executed by Mr. Macfarlane the Mi- 


* niſter of Arrocbar, according to the beſt 


« accounts he could get of it from the ſpe- 
« ctators; as I was not an eye-witneſs of 


« this uncommon Phanomenon, and as the ac- 
count he gives of it is perfectly agreeable 
« to "ths relations of all thoſe who ſaw it, 

, | 40 1 


"0: Lechlonond lier upwards of fifty Engli/s miles welt of 
_ Edinborgh, about the Tu degree of north latitude, 
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I will write you an exact copy of his re- 
« lation, which, I think, is as full and diſ- 
< tin& an account as can be got of it. 
On the 1ſt day of November laſt, Locb- 

8 ha all of a ſudden, and without any 
« guſt of wind, roſe againſt its banks with 
great rapidity, and immediately retired ; 
and in five minutes time ſubſided, till it 
e was as low in appearance as any body then 

<« preſent had ever ſeen it in time of the 

e gteateſt ſummer drought, and then it in- 
« ſtaritly returned toward the ſhore, and in 

« five minutes time roſe as high as it was 
| © before; and the agitation continued at 
te this rate from half an hour paſt nine fore- 
«noon till fifteen minutes paſt ten, taking 
«five minutes to riſe and as many to ſub- 
« fide ; and from fifteen minutes after ten, 
« till eleven, every riſe came ſomewhat ſhort 
« in height of the immediately preceedin g 
« riſe, taking five minutes to flow, and five 
« to. ebb, until the water ſettled as it was 
« before the agitation. After the agitation 
« was over, the height to which the water 
« had roſe was meaſured, and found to be 
« 2 feet 4 inches perpendicular. Loch- long 
« and Loch-keatrin were agitated on the 225 
cc ay 


a ec day, and about the ſame time; but = 
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% phenomenon was not ſo minutely obſerved 
e as that any exact account can be got of it. 

„ Tuls relation of Mr. Macfarlane's of the 
© * phenomenon, contains in it evety thing re- 
ec markable I have as | tk 1995 Forberns 
78S: VV i 


3 23 ef 


x 
7 af F 


4 Lathe ow Mr. X cat en 1 


Gro CI ERK, Eſq ;. concerning - an un- 
uſual motion. of the Waters. f | the | Frith of 
Forth at Queens-ferry, . ſeven, miles, '20eſt of 

Edinbarghs,' on the ern mee 75 5. 


| 1. 8 


. the beſt 5 my ie on 
Saturday the firſt of November, a- 


[LT «bout ten o'clock before noon, being then 


f on the pier at Queens Ferry, I obſerved the 
« water to riſe very ſuddenly, and return 


again with the ſame velocity about a 
 * foot or eighteen inches perpendicular, as 


near as I can remember; the barks 5 


boats then afloat ran forwards and back- 
4 wards with great rapidity, and this conti- 


*« nued 155 the ſpace of three or four mi- 
4 nutes 3 but after the ſecond o or r thied! ruſt 
cc of 


of the water, adele cnt hrs 
<< was no ind gue were 
e — chav q 92h e416 ee 8612) 


4 - 21 * 
20 4 Hotte 3 fs; M1 WW E '$ 7 2985 11 2 


5! 45 Alebunt 1 -o an i Motion in tbe 
Waters: of -Cloſeburn Loch in Darnfries- 
dee er Sunday: the 1. Februaty #756, | 
n Letter —— Cr ERK; Ef . 
0 Win 21 I; +} Tha 6 25 M va} * 

5 61 111201947 ze ' Febriddny 4. 1786. 
77  BouT- 4 quarter before nine on Sunday 

TP motning, wie were alarmed with an 
ec unuſbaf motion in tlie witers of Clſebiern- 

« Loch. The firſt thing that appeated to 

teme in this wondetful ſcefie, was 4 ron 

«© convulſion and agitzfi6n'6f tld witets Kön 

the weſt fide towards tie middle, where 
te they toſſed and 'whedledih a terrible man- 

$0074 From thence” ;proteeded” tw too large 
te currents, or. tofe properly rivers,” which 
ran with' 4 {wiftniſs and rapidity” bey pn ond 
te all deſcription quite" 66htraty ways one 
from the middle to the ſouth-eaſt, and 

eee 18 wy 1 re 22171 1 "the 8 


III 32806 E 1115 "= 21 11 

* It may not be ain * oblere, that,, on the 1ſt of 
"February 1756, according to advices from Abl, Cong 
 Getable earthquake happens. r 'Op0rt0 in Porr“ 1 


fp * 
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«the. other to the north - eaſt points of the 
Loch. There they were ſtopped: ſhort, 
* as the banks are pretty high, and ob- 
« liged to turn; which, occaſioned a pro- 
bh digious:. tumbling. and agitation at both 
<< ends, of this body of water. There was 
Ann, a current which roſe ſome- 
times conſiderably above the ſurface, near 
« the weſt fide, that 1 frequently obſer- 
eyed running with great velocity a hun- 
66 « dred yards , to the . ſouthward, and re- 
“turning in a moment with as great ve- 
0 locity the other way. What I obſerved 
« in the next place, , was the toſſing of 
« the, waters in the ponds, which were 
« more or leſs moved as the agitation of 
« the, Loch came near this ide, or kept 
L ee my 10 to Fogg a particu- 
6 lar deſcription of all that happened on this 
5 occaſion, 1 ſhall conclude with telling you, 
1 that the agitations and, currents above men- 
. tioned continued, without intermiſſion, for 
« at, leaſt three hours fand an half, or four 
cc hours, when they began to abate a little in 
1 * their violence; tho! the toſſings and cur- 
1 rents were not quite over at ſunſet. . I had 
* almoſt 


AND] 
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& almoft: forgot to tell. you; that this phono 
© menon. was renewed 'on Monday morning # 
little: before nine, and laſted: for an hour 
« and anchalf; but the motion of the waters, 
_ © &c.; were not ſo violent as the day before 
What is very remarkable, there was not 
the leaſt gale of Wind on Sunday till ane 
* o'clock,” which. wy us gt a eie in our 
605 een 


A 8 ane 8 * * 11 } 
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b. Lark from Mr. Par Ton 1 relving fo the = 
8 felt at eee 


SIR, 2855 | Was” HS January 17. 1756, 
ec IN anſwer to your's relative to the earth- 
quake here, there happened but one 
* ſhock, and that very moderate, before one 
« of the clock December 31ſt 17553 it con- 
« tinued for a very ſmall ſpace of time. It 
e agitated ſome people in bed very percepti- 
ce bly, and was felt by Mrs. Weir and ſome 
te others, who were not gone to bed. It 
« had a ſenſible effect upon tame birds in 
« cages, and fowls : it fo alarmed both, as 
* to make the former flutter prodigiouſly, 
« and the Jatter to croak in a frightful man- 


ce ner: it ſhook the board out of one cage, 
« and 


7 
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and ſpilt the water in the glaſs thereof. It 
& was equally felt by [thoſe who lived in 
— as by thoſe in ſecond and 
© third ſtoreys.” There were ſome ſconces 
e in Mrs. Colgubour's houſe obſerved to vi- 
brate during the ſhock. Nothing| more 
© happened worth noticing. Ig $1691 81:3” 
N. B. This earthquake was felt at the ſame 
time in Glaſgow, Greenock, and other places 
of the te e N 
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Alcalis, the quantity of air expelled from them by e I * 


Alcali (cauſtic) contains no lime, 192, and 200. 
Alcaline ſubſtances, experiments on them, 157. 
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Antimonial wine, an uncommon effect of it, 2 54. 
Ani (procidentia) remarks on it, 353. ry 
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Belly, a child eſcaping by a rent in ir, 340. | 
BLack (Dr. Joszrn) = n on magneſia alba, quick- 
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- fluids, 26. 
coloured ones, the changes they undergo in different 
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. 5 Was difficulties, and corjeures con- 


cerning them, 59. 7 
Bones, drawings of very large ones, 11. 
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Cataract, obſervations on the new method of caring it, 324. 


Chalk, deprived of its air, becomes lime, 266. 1 


Chryſtalline humour, extracted ſucceſsfully after the new 
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its mutual penetration, ibid.” 
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